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No” ENGINE-START 
on DIESEL WELDERS 

























Lincoln Diesel ‘‘Shield-Arc” welding 16-inch 235-mile Nebraska- 
Minnesota gas pipe line of Northern Natural Gas Company 


The engine-start diesel driven “‘Shield-Arc’”’ welder 
now gives you— 


1. EASY STARTING IN ANY WEATHER:— ings on fuel up to 40 cents per hour. 


1 ther th ith 
Waster starts in cold weather than wih =. seu SUNT GUST—Oidy stig titly Sitter 
than gasoline engines of equal power 


2. SIMPLE STARTING EQUIPMENT:—Com- and operating speed. 


pact easily hand-cranked auxiliary 


conventional engine driven welders! 


—These decisive advances in diesel 
design make the “‘Shield-Arc’’ the 
biggest money-saver in the welding 


3. LIGHT, COMPACT POWER:—A diesel _field today. 


comparable in weight and size to 


engine mounted above the diesel. No 
worry about batteries. 


Find out about the diesel driven 
““Shield- Arc’’. Consult your nearest 


4. INHERENT OPERATING ECONOMY:—Sav- Lincoln office or mail the coupon. 


gasoline power. 





THE LINCOLN ELECTRIC COMPANY, Dept. AC-651, Cleveland, Ohio 


Send full particulars about the Diesel ““Shield- Arc’”’ 
(Bulletin 327-A.) 





Name Position 





Company 





Address 





City 





The Course of Oil 


By K. C. SCLATER 





In the hearings before the Cole Com- 
mittee, it is the purpose to devote 
Cole 

: much of the time to a thorough 
Bill study of any evidence that may be 
presented regarding the prevalence of physical waste 
in oil production in the United States. Testimony is 
invited regarding the presence or absence of physical 
waste in oil operations. 

Before the Independent Petroleum Association in 
Fort Worth last month, Representative Cole drew at- 
tention to the fact that his committee gave consider- 
able encouragement to the oil-producing states in the 
formation of the Interstate Compact to Conserve Oil 
and Gas. He said that the Compact as originally pre- 
sented to the Congress and on two subsequent occa- 
sions for extension, was limited specifically to con- 
serving oil and gas by the prevention of physical 
waste from any cause, and expressly declared that its 
purpose was not to authorize the member states to 
limit the production of oil or gas so as to stabilize or 
fix prices. 

Representative Cole had reference to the recent 
action of the Interstate Compact Commission in shut- 
ting down production in their respective states. 

He said that his committee did not yet have suffi- 
cient information to warrant any conclusion con- 
cerning this action of the Compact Commission, but 
that it was a matter of real concern. 

The chairman of the Compact Commission de- 
fended the action on the grounds that it would save 
the lives of 200,000 stripper wells and stated that such 
action, therefore, was within the scope of the Com- 
pact’s jurisdiction. 

It appears that this action has disconcerted the pow- 
ers in Washington; for Representative Cole took occa- 
sion to point out that a serious situation would arise 
if the Compact Commission, which is authorized only 
to prevent physical waste, should prove to be a medium 
through which State authorities representing the bulk 
of our crude oil output may, whenever they feel 
conditions call for it, completely stop the production 
of crude oil and jeopardize the interests of those who 
consume petroleum products. 


Waste Or 


The 


This turn of events adds to the con- 


Saatiictons cern felt in the industry over the 
_ Cole Bill and its enactment. The 


Recovery need for the Bill assumes that avoid- 
able physical waste is prevalent in the oil industry of 
the United States and that such waste could be elim- 
inated only by some form of Federal regulation or 
control. Whether avoidable physical waste is prevalent 
and if prevalent, whether Federal statute could ac- 
complish any more or be of any greater efficacy in its 
elimination than State statute, are highly debatable— 
particularly from an engineering standpoint. 

Is not the term avoidable waste likely to be mis- 
applied in many instances? It would certainly seem 
so. Consider, for example, so-called underground phys- 


ical waste. Such waste is often the result of misuse of 
natural energy. It may, therefore, not be waste at all. 
The fact that some oil is left in the ground that can- 
not be recovered profitably by prevailing producing 
methods is a question of efficiency of recovery. Greater 
recovery not being commercially profitable, the re- 
maining oil is left in the ground. Certainly no ques- 
tion of waste is involved. Oil left in the ground today 
is not entirely lost. It may be recovered profitably in 
the future by some method not yet developed. 

The science of producing oil has advanced rapidly 
the last ten years. Methods considered up-to-date to- 
day may be obsolete five years hence. It should be 
borne in mind, then, that when underground waste is 
mentioned, the progress of the art at the time the field 
was developed and produced should be considered. 

It can be seen that the term unavoidable physical 
waste is difficult of precise definition and is, therefore, 
likely to lead to serious error. Its use in connection 
with the promulgation of regulations should stand 
rigid engineering analysis when applied to under- 
ground physical waste. Charges of underground waste 
in the industry are all too common. Many of them, 
unfortunately, are founded on a misconception, as 
between what constitutes underground waste and what 
inefficient recovery. 


Stability The Cole Committee is not in com- 
Or plete accord with the Bill as written. 

‘ Representative Cole said he was 
Conservation asked to introduce the bill, notwith- 
standing the fact that it did not embody in every 
particular his views nor was it in such form, in his 
opinion, as his Committee would ultimately recom- 
mend—if they would recommend at all the reporting 
of any legislation. 

He said that his Committee would be just as glad 
to hear from those who may oppose the measure as 
from those who may favor it, but he believed that the 
Committee would be justified in asking that those who 
speak against or for the measure should first study its 
provisions. 

His Committee, he said, has recognized and has en- 
couraged the right of states to handle and control the 
production end of the industry; and felt that the prob- 
lem is not too big for the states if they sincerely want 
to solve it. At the same time, he said, the problem is 
not one that will tolerate abandonment or trifling by 
the states. The country as a whole, he said, has the 
right to demand that petroleum, a great God-given 
resource belonging as a whole to no state or individual 
but as a natural national resource, must be conserved 
and must not be wasted. 

One member of the Cole Committee, during the 
course of the hearing, said he believed administration 
proposals for safeguarding against wasteful oil and gas 
production methods were aimed at stabilization of the 
industry rather than at conservation of natural re- 
sources. 
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Determination is Still 


NF the Driving Force to Achievement 


“Suddenly Galileo dropped the two shots of 
different weights and” ... his idea, the daily 

used law of falling bodies, had been proved. 
Galileo’s will to achieve had again won out. 


produce 


“HERCULES” (Red-Strand) Wire Rope is the result 


of the determination of an entire organization to pro- 





duce a quality product. In our plant, office, and among 
the Leschen men in the field, there is that satisfaction... 
pride ...that each one has had a part in bringing to 
you a superior product. 


Your experience in using “HERCULES” (Red-Strand) 
will prove that we are justified in this pride . . . because 
this Wire Rope will prove its superior quality to you 

. the result of our determination to make it do so. 


“HERCULES” Rotary Lines are available in both Round 
Strand and Flattened Strand construction—either Standard or 
Preformed. ...We especially recommend the Preformed type 
of Wire Rope for Tubing Lines, Sucker Rod Lines and Winch 
Lines. 





A. Ta & SONS ROPE CO. 


MAKERS ° ESTABLISHED 1857 


S59O9 KENNERLY AVENUE =s 


° $7. LOUIS) 





- 


- . 87 to 90 West Street Portland ......... . . 914 N.W. 14th Avenue 
" g10 W. Washington Boulevard ne « ss aie ae eS - + 520 Fourth Street 
1554 Wazee Street A ae a Mas a Rd "3410 First Avenue, South 








HIGHLIGHTS IN OILDOM ~» » 





Appellate Court The United States Fifth Circuit 
Affirms Rowan ©vrt of Appeals at New Orleans, 
and Nichols Louisiana, has affirmed the ruling of 
Ruli the lower court in Texas in the 

ullng Rowan and Nichols case against the 
Texas Railroad Commission in which the complainant re- 
ceived a decision that virtually doubled the daily allowable 
on five wells in Gregg County, East Texas field. 

The appellate court held that the railroad commission 
order setting the maximum production of the five wells 
collectively at 112 bbl. per day was discriminatory, and up- 
held the lower court’s ruling permitting production of about 
44 bbl. per well per day. 

Rowan and Nichols, in their complaint, asserted that the 
railroad commission’s order was discriminatory in that their 
production was limited to about 20 bbl. per well per day, 
whereas wells on leases near them were permitted greater 
production. They maintained their five wells have a potential 
production of 20,000 bbl. per day and therefore the order 
was unjust. 

Records presented showed that the railroad commission’s 
order allowed wells having potentials of less than 20 bbl. 
per day to produce at capacity. On wells where 2.32 per- 
cent of the hourly potential did not exceed 20 bbl. a pro- 
duction of 20 bbl. per day was allowed. When 2.32 percent 
of the hourly potential exceeded 20 bbl. per day the well was 
allowed to produce only 20 bbl. per day. 

Rowan and Nichols protested that whereas their wells 
were limited to about 20 bbl. per day each, five wells drilled 
on a 48-acre tract were permitted to produce about 200 bbl. 
per day, or approximately 40 bbl. per well per day, and that 
15 other wells on 2.59 acres were allowed 300 bbl. per day. 

John Taylor, chief supervisor of the Oil and Gas Division 
of the Texas Railroad Commission, said an appeal would be 
taken to the Supreme Court of the United States. 


Base Allowable The Kansas Corporation Commission 
Proposed For has made public a proposed new 
Ranecs method for allocating production of 
crude oil which includes a 15-bbl. 
base allowable for all prorated wells. Each well in a “mini- 
mum” or non-prorated pool and each “minimum” well else- 
where would be allowed to produce at capacity to 15 bbl. per 
day under the suggested plan, which the commission states is 
not its own. 

Each prorated well would have a base allowable of 15 bbl. 
per day and in addition would share in the state’s market in 
direct proportion to its productive capacity above 15 bbl. 
daily. 

T. A. Morgan, director of the commission’s conservation 
division, stressed in a letter accompanying his announcement: 

“It must be understood and I wish to emphasize that this 
method has not been adopted by the commission nor is any- 
one particularly advocating its adoption. 

“It is merely a method which has been suggested, the rea- 
sonableness and possibilities of which are being considered in 
order that there may be immediately available a method of 
allocating the market demand in the event any court or the 
commission determines that the present plan can no longer 
’ be used.” 

Present. proration rules have been challenged in state and 
federal courts in suits still pending, and enforcement of rules 
in several pools has been barred by injunction. 


10 


The proposed creation of a three- 
latory Plan member state commission to regulate 
Criticized Illinois’ oil production is criticized by 

the Illinois Oil Producers Equity As- 
sociation, which states it is a step toward the creation of a 
virtual dictatorship in the Illinois oil industry. Creation of 
such a commission has been recommended jointly by three 
other producers’ groups in a bill drafted for introduction in 
the state legislature. The bill is before the legislature’s budget- 
ary commission. 

George Harsh, Jr., president of the Illinois Oil Producers 
Equity Association, asserted in a letter to the commission 
that “this bill is a proration bill under the guise of conser- 
vation.” He attacked the proposed plan of limiting produc- 
tion from Illinois wells to actual market demand. 

“The method that the bill attempts to prorate under 
would allow the producers themselves who had production 
in, say Texas or Oklahoma, to lower the pool allowable in 
Illinois by supplying their demands from their out-of-state 
productions,” Harsh wrote. 

“It is for this reason that no proration based upon pool 
demand could be enacted without allowing the companies to 
discriminate against Illinois in supplying their demands. 

“The legislature is asked to delegate its authority and cre- 
ate a virtual dictatorship of the Illinois oil industry in a 
three-man commission, any two of which would be able to 
prorate production as they saw fit.” 


Pennsylvania grade crude oil prices 

. advanced 15 cents a bbl. on certain 

"sen he a ance grades November 1. Under the new 

posting Bradford and Alleghany crude 

oil was $2.40 a bbl., Southwest Pennsylvania pipe line crude 

oil $2.05 a bbl., and Eureka oil $1.99. On November 4 the 

South Penn Oil Company announced a 10-cents per bbl. 
advance on Corning crude, bringing the price to $1.12. 


The greatest producing oil well to be 
discovered in Argentina has been 
brought-in at the state oil fields in 
the Tupungato area of Mendoza. The 
new well is producing about 5000 


Illinois Regu- 


Pennsylvania 


New Well Is 
Argentina's 
Greatest 
Producer 


bbl. of oil per day. 

Drilling of the new well began in March and attained 
a depth of 6700 ft. on October 25, when oil was struck. 

The Andean province of Mendoza now promises to be- 
come one of the most prolific sources of Argentine petro- 
leum in the very near future. The most recent statistics show 
that the state oil fields’ production in that area increased 
from 92,572 bbl. in the first nine months of 1938 to 455,119 
bbl. in the same period of 1939. 


Petroleum production in Hungary has 
increased sharply during the — 

° ear as compared with 1938, accord- 
Production in to a aan from the American 
in Hungary consulate-general, Budapest, made 
public by the U. S. Department of Commerce. 

Aggregate output of all Hungarian fields in the first seven 
months of 1939 amounted to 64,518 metric tons compared 
with 16,113 metric tons in the corresponding period of last 
year. 


Increased 
Petroleum 
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Activities in Refining 





Percent Refining Capacity Operated 


Western Division, 64.5 Percent Central Division, 78.2 Percent Eastern Division, 90.1 Percent 


Balco Gasoline Corporation, Tulsa, Oklahoma, is construc- 
ting a casinghead gasoline plant in the Dill pool, west of 
Okemah, Oklahoma. A. M. Ballard, vice-president of the 
company, is supervising the work. 


Pennant Refining Corporation has completed the construc - 
tion of a refinery at Princeton, Louisiana, 17 miles north of 
Shreveport. B. H. Gray is president and owner. James B. 
Berry Sons will market the output of the refinery through 
its Chicago office. Filtered, neutrals, and S.A.E. motor oils 


The plant will have a capacity of 7,000,000 to 8,000,000 oil tn: eenceelitieteell 


cu. ft. of gas per day, manufacturing 10,000 to 12,000 gal. ° 
of natural gasoline. The plant is expected to be in operation 


by the end of the year. Construction work has begun on a second gas-recycling 


plant in the Cayuga field, Texas, by the Tide Water-Associ- 
e ated Oil Company and the Seaboard Oil Corporation. The 
gas recycling plant erected by the two companies in the Long 
Lake field is virtually completed and will be placed in opera- 
tion soon. 


The Coronado Corporation, Dallas, Texas announces a 
50,000,000-cu. ft. recycling plant will be erected in the La 
Rosa field, Refugio County, Texas. The plant will be situated 
on the Birdie D. Rooke land, upon which the discovery well 
of the field is located, and will have an output of 40,000 gal. 
per day. 


The Arkansas Louisiana Gas Company is constructing a 
high-pressure absorption plant in the Bisteneau field, Bien- 
ville Parish, Louisiana. The capacity of the plant will be 
-@ 40,000,000 cu. ft. of gas per day. 


Continental Oil Company. is spending $1,500,000 on a e 
building program to improve quality and to increase the gas- 
oline manufacturing capacity at its Ponca City refinery, it 
has been announced by President Dan Moran. Construction 
has begun and the project should be completed by next June. 


Ganza Azul Petroleum Company (Blue Goose) plans to 
construct a 1000-bbl. refinery in the Amazon Basin, eastern 
Peru. The oil company, a California concern, is active in 
developing a field it recently discovered in the Pachitea River 

A contract for installation of one of the most modern 2F¢@- 
thermal gasoline cracking processes yet developed was e 
awarded to the M. W. Kellogg Company, New York City. 
This contract involves approximately $1,250,000 and Conti- 
nental will spend an additional $250,000 in remodeling and 
rearranging the steam sys- 
tem, and in remodeling 
pumping units and the 
electrical system. 


Installation of a new combination unit at the East Cal- 
gary, Canada, refinery of the Imperial Oil Company, has been 
announced by C. M. Moore, superintendent. Cost of the unit 
will be approximately 
$1,783,000 and the capac- 
ity of the plant will be in- 
creased to 9600 bbl. per 
day. 





Crude Runs to Stills, Gasoline, Gas and Fuel Oil Stocks 
Week Ended October 28, 1939 


A.P.I. Figures 
ie (Figures in thousands of bbl. of 42 gal. each) 


Daily Percent 2 
Average Operated Total Total 

Crude vof Total Motor Gas and 
Runsto Capacity Fuel Fuel Oil 

Stills Reporting Stocks Stocks 


18,511 24,089 
2,611 790 
10,771 7,753 
6,129 4,551 
1,495 2,277 





Percent 
Potential 
Capacity 
Reporting 


Cascade Refining Com- 


pany’s skimming plant at DISTRICT Work is progressing 
rapidly on the natural gas- 
oline plant being erected 


jointly by the Shell Oil 





Selmaville, Illinois, having 
a capacity of 2000 bbl. per 
day, has been completed. 
Other Illinois plants near- 
ing completion include the 
3500-bbl. refinery near 
Centralia of the Central 
Illinois Oil and Refining 


East Coast " 588 95.6 
Appalachian a 107 83.6 
Ind., Ill., Ky. a 505 91.0 
Okla., Kans., Mo...... F 266 77.8 
Inland Texas \ 112 70.4 


Texas Gulf ! 853 898 - 9.539 14169 Company, Inc., the Atlan- 
7 147 84.0 2,554 3,336 tic Refining Company, and 
No. La. & Ark... 55. 38 69.1 324 898 h . ij 

Rocky Mt... BA. 39 60.9 991 543 others in the Magnolia 
California ............ 90. 508 68.2 14,635 92,692 field, Columbia County, 
Reported ..... 3,163 67,560 151,098 Arkansas. Shell is in charge 


Estimated 
of construction and will 





Unreported : ; 357 


5,100 
*EST’D TOTAL 


3,250 


Company and a 2000-bbl. 
plant of the Lake Refining 
Company near Salem. The 
former is owned by H. A. 
Stiles. 
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U. S. OCT. 28, ’39._. 
*EST’D TOTAL 

U. S. OCT. 21, ’39.... 
U. S. B. of M. 
*OCT. 28, 1988.......... 


3,520 

3,650 
**3,251 
*Estimated B. of M. basis. 


72,660 
72,122 
69,252 


154,348 
154,418 
153,279 


**October, 1938, daily average. 








operate the plant, the 
capacity of which will be 
13,000,000 cu. ft. of gas 
per day, manufacturing 
50,000 gal. 
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ONE OF THESE 
PUMPS SHOULD 
BE INEVERY 








MODERN REFINERY 





HIGH CAPACITY 


Low and Medium Heads 
800 TO 3000 GALLONS PER MINUTE 


SINGLE STAGE 
DOUBLE SUCTION PUMP 


Center support under nozzles eliminates pipe strains with 
consequent misalignment at high temperatures ¢ Case 
and cover sealed by two circular gaskets in recessed 
seats, only one of which is broken to dismantle pump °¢ 
Nozzles cast integral with case permit disassembly with- 
out disturbing piping °* Nozzle arrangement is vertical, 
providing for simple piping and eliminating vapor bind- 
ing in the suction * Two stuffing boxes at suction 
pressure ¢* Negligible bearing loads ¢ Field of ap- 
plication: 800 to 3000 gallons per minute, at temperatures 
up to 800 degrees F., against heads of 250 to 800 feet 


BYRON JACKSON CO. 


Factories at: Berkeley and Los Angeles, California 
Bethlehem, Pennsylvania 

Sales offices: New York, Pittsburgh, Chicago, Atlanta, 

Houston, Salt Lake City 










. BYRON JACKSON CO., DEPT. 0-514 


Established. 1872 


BYRON JACKSOR 


CENTRIFUGAL PUMPS FOR EVEBY SERVICE 











LOW CAPACITY 


Low and Medium Heads 


nde SS 


15 TO 800 GALLONS PER MINUTE ; 


SINGLE STAGE 
SINGLE SUCTION PUMP 


Maximum simplicity °* Affords maximum pos- 
sible clear openings through waterways * No 
bearings to remove in dismantling pump ¢* Con- 
centric support on centerline permits expansion 
without misalignment * Case and cover sealed 
by single circular gasket in recessed seat °* 
Nozzles cast integral with case permit disassembly 
without disturbing piping * Nozzle arrange- 
ment is vertical, providing for simple piping and 
eliminating vapor binding in the suction * One 
stuffing box under slight pressure even on vacuum 
service * Low bearing loads due to pressure 
equalization on back of impellers by radial ribs 
¢ Field of application: 15 to 800 gallons per 
minute at temperatures up to 800 degrees F., 
against heads of 75 to 400 feet 















BOX 1307 ARCADE STATION 
LOS ANGELES, CALIF. 


Please send me information on your: 
Single Stage Single Suction Pump 
Single Stage Double Suction Pump 











Positi 









Company 





Address 















ae ecrnstshcaiapinrstinsenanssnebineléceceouantescseseeseustcn dite State 











Activities in the Oil Fields 





AWNEE Royalty Company’s No. 1 R. H. Boise has 

given Nebraska its first oil production. This well also 
opens the first pool in the Forest City Basin and thereby 
stimulates interest in Kansas, lowa, and Missouri, as well as 
Nebraska. 

Location of the discovery well is in C NE NE of section 
18-1n-16e, Richardson County, near Falls City. Production 
is from the Hunton lime at a depth of 2288-2291 ft. Gravity 
of the oil is 30 plus at 72°F. On a 24-hr. pumping test, 230 
bbl. of oil were produced. 

i 


California Company has opened a new pool on the Bara- 
taria Prospect, Jefferson Parish, Louisiana, with its No. 1 
Adams-Rutley. On the basis of a 2-hr. test through 14-in. 
choke the well produced 936 bbl. of oil per day. Tubing 
pressure was 1265 to 1300 lb.; casing pressure was sealed-off. 
Production is from an 11-ft. sand at a depth of 8204-14 ft., 
after being plugged-back from 12,222 ft. 


Midwest Development Corporation No. 1 Harrison J. 
Bryant, completed in the Cypress sand at a total depth of 
1362 ft., gives the Columbia Township area of Indiana a new 
producing zone. The well is in NW NE of 15-2s-9w, two 
miles east of Francisco, Indiana. Initial production on the 
pump was 165 bbl. of oil in 24 hours. 

© 

J. R. Turnbull’s No. 1 Kirby Petroleum Company has 
opened first commercial oil production in the Cedar Bayou 
area of Chambers County, Texas. The well flowed an esti- 
mated 300 bbl. of oil per day through a %4-in. choke, the 
tubing pressure being 175 lb. and the casing pressure 900 Ib. 
Production is from a depth of 6424-29 ft. 


Phillips Petroleum Company’s No. 1 Garner, in C NE NE 
of 36-4s-10e, south of Crossville, White County, Illinois, has 
opened a new Fredonia sand pool. Production is from a depth 
of 2952-63 ft. While the operators were drilling-out a cement 
plug the well headed-up, cleaned-out the hole, and flowed 
394 bbl. of 35-gravity oil in 21 hours. The well is on a 
block of 4600 acres. 

a 


Carter Oil Company and Norbla Oil Company apparently 
have opened a new pool in Osage County, Oklahoma. Well 
No. 1, in NWC of 9-24-6e, approximately four miles south 
of production in the Fairfax field, after drilling to a total 
depth of 2844 ft., had several hundred feet of oil standing 
in the hole. Production is from the Mississippi chat. 


B. H. Nolen has opened a new producing area in New 
Mexico with his No. 1-X Iles, eight miles northwest of the 
Grayburg-Jackson pool in Eddy County. At a total depth 
of 1820 ft., and with 1000 ft. of oil in the hole, the well 
pumped 76 bbl. of oil in 20 hours through 2-in. tubing set 
at 1818 ft., with perforations at 1786 ft. The well then 
sanded-up. Later it swabbed an average of 41% bbl. per hour 
through tubing. After being swabbed-down it was cleaned- 
out and deepened to 1824 ft. 

a 


Opening of a light-oil field appeared likely when Con- 
tinental Oil Company cored a heavily-saturated section in 
the Muddy sand on North Dome, Natrona County, Wyo- 
ming. The core was taken from a depth of 6380-83 ft. in 
No. 1 McGrath, C NW SW, 15-34n-78w. Total depth of 
the test is 6406 ft. 





AVERAGE CRUDE PRICES 
California Louisiana 


Kettleman 
Hills 


Playa Del Rey 
Coalinga 
Wilmington 


$1.19-1.43 
.80-1.16 
.70- .90 
.75-1.21 


Rodessa 


Gulf Coast .- 


North Louisiana 


Montana -90-1.10 


Tllinois 

Wyoming .35-1.30 
Kentucky 
Colorado .... .90- .98 


Indiana ..... 


New Mexico .538- .95 


Texas Ohio 


North Central 
Panhandle ... 
West Texas . .58- .95 
Gulf Coast .86-1.28 
Darst Creek .96 
East Texas 1.10 
Talco .. 65 


-71-1.03 


-67- .96 Michigan 


Pennsylvania 


Bradford 
Southwest 
Eureka 


-60-1.10 
.60-1.10 
-73-1.05 


Kansas Buckeye 
Oklahoma 


Arkansas 


Corning 


Canada 





$1.05 


-79-1.28 
-73-1.05 


.90-1.10 


Lima ” .90 
.74-.9714 


2.40 
2.05 
1.99 


1.55 
1.12 


2.10-2.17 


DAILY AVERAGE CRUDE OIL PRODUCTION 


Data Supplied by A.P.I. 
(Figures in bbl. of 42 gal. each) 
1B. of M. Week Week 
Calculated Ended Ended 
Requirements Oct. 28, 
(October) 1939 
424,200 2415,750 
170,600 2187,200 


64,000 
76,100 
27,500 
208,600 
83,550 
395,500 
193,100 
202,550 
1,250,900 
65,700 
199,150 
264,850 
65,900 
Mississippi ca ne Pst 800 
Illinois _..... 340,400 
Eastern (not 
incl. Illinois) _............ 103,100 
Michigan... 63,950 
Wyoming 62,100 
Montana 17,200 
Colorado = 3,900 
New Mexico...... ; 115,750 


TOTAL EAST OF 
CALIF........ 


Week 
Ended 
Oct. 29, 
1938 
432,000 
157,100 
60,100 
79,800 
31,850 


Oklahoma ....... 
OS eae 
Panhandle Texas 
North Texas ......... 
West Central Texas..... 
West Texas adas 
East Central Texas...... 
East Texas : 
Southwest Texas 
Coastal Texas 
TOTAL TEXAS ...... 
North Louisiana _........ 
Coastal Louisiana ....... 
TOTAL LA. 


Arkansas .... 


5157,200 


68,350 
85,900 
30,800 
247,850 
92,800 
491,800 
233,950 
238,650 


1,485,100 


66,200 
180,900 


247,100 
65,850 
343,900 
103,850 
68,350 
66,250 


3,600 
98,650 





203,600 
1,260,450 


75,450 
194,200 


269,650 





1,444,800 








260,300 





183,800 


53,850 
51,350 


99,400 
61,000 
69,000 
16,500 
3,900 
114,200 





2,995,500 
594,800 
3,590,300 


2,891,800 
606,700 
3,498,500 


3,050,300 
607,900 
3,658,200 


2,578,550 
659,000 
3,237,550 





California 
TOTAL U. S. 








1These are Bureau of Mines’ calculations of the requirements of 
domestic crude oil based upon certain premises outlined in its detailed 
forecast for the month of October. As requirements may be supplied 
either from stocks, or from new production, contemplated with- 
drawals from crude oil inventories must be deducted from the Bureau’s 
estimated requirements to determine the amount of new crude to be 
produced. 

2Oklahoma and Kansas figures are for week ended 7 a. m., Oc- 
tober 25. 

8Oklahoma and Kansas figures are for week ended 7 a. m., Sep- 





tember 27. 
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CALIFORNIA 1849 


Gold! Sutter’s Mill! California! . . . Magic words in the days 
of °49—for California they meant development—for the 
hardy pioneers who trekked westward in those early days 
seeking riches—new barriers to conquer and an opportunity 
to share in the progress of this nation. From 1848 to 1856 a 
yield approximating $450,000,000—nearly $60,000,000 
a year! Fabulous sums in those days, but quite meagre when 
compared to California’s yield of nearly 250,000,000 


barrels of oil in 1938. 


@ PioNeERS have always played the 
leading role in this nation’s progress. 
Because of the pioneering efforts of 
Dowell Incorporated, the oil producing 
industry has benefited tremendously 
through increased production. It was 
Dowell that discovered Inhibited Acidiz- 
ing. This pioneering effort which has since 
produced numerous other products and 
services has permitted the profitable 
operation of thousands of wells that other- 
wise would have been abandoned. 


An excellent example of the pioneering 
efforts of Dowell is the development of 
“XF"—a@ Free Flowing Acid that affords 
exceptional advantages for the treatment 
of wells in areas where the producing 
formation has low permeability or where 
te formation pressure is low. These re- 


duced surface tension acids are effective 
both in the acid solution and when the 
acid becomes spent. Due to the use of 
these additive agents, the spent solution 
will return more freely through the forma- 
tion to the well bore, resulting in the full 
recovery of the reacted products following 
treatment. 


The many advantages offered by Dowell 
products and services are available at 
Dowell treating stations, sales or district 
offices in all the principal producing areas. 
Operators with profitable production 
records constantly “look to Dowell’ and 
always get results. 


DOWELL INCORPORATED 
Subsidiary of The Dow Chemical Company 


General Offices: TULSA, OKLAHOMA 
Executive Offices: MIDLAND, MICHIGAN 


OIL AND GAS WELL 
CHEMICAL SERVICE 





Petroleu 


m Statistics 


and Field Activities 





3,700,000 


U. S. Daily Average Production 





3,550,000 





3,400,000 





3,250,000 
3,100,000 


— BARRELS — 





3,500,000 


Daily Average Crude Runs to Stills 





3,400,000 





3,300,000 





3,200,000 
3,100,000 


— BARRELS — 
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285,000,000 


U. S. Crude Oil Stocks 





270,000,000 
255,000,000. 
240,000,000 
225,000,000 
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90,000,000 


Finished Gasoline Stocks—Total U. S.* 





80,000,000 





70,000,000___ 


— BARRELS — 











only. Above statistics by the American Petroleum Institute. 


*These figures include finished stocks at refineries, terminals, and in transportation in pipe lines. Previous to June this chart showed finished stocks in refineries 





Summarized Operations in Active Fields for October, 1939 





FIELDS 


Completions 


Producers 





Texas 
East Texas 
Duval County 
Ector County 


Refugio County 
Nueces County 
Winkler County 
K. . Field 
OKLAHOMA 


Fitts Pool 
KANSAS 

Russell County 

Rice County 

Barton County 
ILLINOIS 

Central Illinois 
New Mexico 


CALIFORNIA ; 
Kettleman Hills 
Wilmington 


Oe Se 


Rigs Drilling 


Wells 


De 
Pr 


th of 
uction 


No. Casing 
Strings 


Gravity Type of 


Tool Used 














3675-4377 
1700-3900 
4900-5900 
3922-5878 
2850-3450 
3730-3935 


6450-6682 
1800-4488 


2926-3435 
3222-4085 
3290-3518 
1425-4100 
3150-4030 


8300-8730 
3500-4000 


to ee 
ASWANWAKLWH 


Noe 








2 
2 

2 and 3 
2 


2 
2or3 








Rotary 
— 


Rot.-Cab. 


Rotary 
Rotary 


Rot.-Cab. 
Rot.-Cab. 
Rot.-Cab. 
Rot.-Cab. 
Rot.-Cab. 


Rotary 
Rotary 











Field Activities my States for October, 1939 





STATE 


rr | 


Lovisiana............. 
Mississippi 


New Mexieo.......... } 


Pennsylvania. . 


West Witginia ge cen oat 
| 


October 


Completions 
September 


Producers 
October a 


Locations 
October 


September 


Destenher 


| Drilling Wells 
September 


October 


Production, 1938 
‘In Barrels) 





19 


18 a (CU 
100 


9% CS 
Oo | 3 = “| 
322 
54 
132 
61 
120 


4 
401 
44 
153 
50 
144 
158 
3 


18 
75 
74* 
91 
251 
116* 
4 
853 
55 
17 


13 
115 


| Rigs 
October 
| 


22 
105 


306 
24 
4 


129 
74 


18,211,617 
249,918,001 








2626 


2265 | 2032 1747 | 


1670 


1013 


3190 


1,206,827 ,597 








*Includes 
**Includes 


water-intake and pressure wells. 
276 rigs standing and 28 rigging-up. 
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*Used by courtesy of Maxwell House Coffee. 


'GAS-LIFT SYSTEM 
Gets the last drop of Oil! 


Yes sir, this modern, advanced system of 
Gas-lifting will get the last drop of oil out of 
your well. And it will do it in the most eco- 
nomical way. 


~ * ——————————~ °°. 





Within 12 to 24 hours after natural flow 
ceases, the Nixon Gas-Lift can be installed 
and the well put back on production. This 
saving in time means a saving in money, too. 


Getting the last drop of oil—quick installation 
are but two of the many advantages offered 
by the Nixon Surface Control Gas-Lift System. 
| Know them all. Write for newest brochure, 
“The Sun Rises on an Advanced Nixon Sur- 
face Control Gas-Lift System.” Address your 
nearest Wilson Supply Company store or 
sales office. 


WILSON SUPPLY CO. 


1412 MAURY ST. HOUSTON, TEXAS 








EXCLUSIVE GULF COAST DISTRIBUTORS FOR: 0 } L & G A $ TEKRG: Glade Been my Bay City; 

Wilson-Snyder Pumps; American Cable Tru-Lay Monahans; Alice; Victoria; Corpus Christi; 

Pre-formed Wire Rope; Kewanee Boilers; WE LL SU PPL | ES Benavides; Arkansas City. 

Sievers Reamers; Drift Meter, Jr.; Gray Swivel; . - P 

Nixon Surface Control Gas Lift; Nixon True- ee tee een ey ee 

Releasing Daill Pine Overshot) Douglas Weight gc gag SALES OFFICES: Tulsa, Oklahoma; Dallas 
eleasing pe Overshot; Douglas Weight .— .o oma; * 

Indicator. — FISHING TOOLS & SERVICE Texas. 
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Major Pipe Line Activities 





HE Gulf Refining Company has announced plans for the 

construction of a 450-mile gasoline pipe line from Port 
St. Joe, west Florida, northward to Atlanta, Georgia. The 
line will be of 85-in. and 6%%-in. seamless line pipe. From 
23,000 to 25,000 tons of pipe will be required. 

Gasoline will be transported by tanker from Texas refin- 
eries owned by Gulf to Port St. Joe, which is east of Pensacola 
and almost due south of Atlanta. The route of the line will 
be through or near Columbus, Georgia. The gasoline trans- 
ported by the line will be distributed in the Atlanta area. 


Officials of the Magnolia Pipe Line Company have an- 
nounced a 138-mile gasoline line from Corpus Christi to 
San Antonio, Texas, construction work to begin immedi- 
ately. The line will be welded and of 4'/2-in. pipe. 

Magnolia will deliver gasoline to Corpus Christi from its 
refinery at Beaumont, transporting it by barge through the 
intercoastal canal. It will then be moved through the new 
line to San Antonio for distribution in that territory. 

Magnolia has recently completed and placed in operation 
a 73-mile, 8-in. crude oil line from the West Ranch field 
in Jackson County, Texas, to the Sealy station on its Luling- 
Beaumont system. 


The same company also has completed a natural gaso- 
line-butane pipe line from Kilgore, in the East Texas field, 
to Beaumont. Operation of the line is delayed pending in- 
stallation of pumping equipment. A feature article describ- 
ing construction of the line appears elsewhere in this issue 
of The Petroleum Engineer. 


Walter F. Thorn, president of Franco Oils, Ltd., Moose 
Jaw, Saskatchewan, Canada, and John K. Swanson, presi- 
dent and general manager of the Northern Natural Gas 
Company, a Canadian subsidiary, are reported contemplat- 
ing a natural-gas distributing project that will include the 
construction of a 162-mile pipe line. The line would be laid 
from the Lloydminster and Vermilion gas-producing areas to 
Saskatoon. The latter city and communities along the route 
of the line would be supplied with gas. Ultimately the line 
is expected to be extended to Moose Jaw and Regina and 
possibly to Winnipeg. 


The M.A.R. Pipe Line Company, Corpus Christi, Texas, 
is laying a 35-mile pipe line from the Saxet field, Nueces 
County, to the Ben Bolt field, Jim Wells County. The line 
will be of 65%-in. pipe, and in addition to the main line, 
10 miles of 4-in. gathering lines will be laid. The line is 
expected to be in operation between December 1 and 15. 


Gulf Refining Company is to increase the capacity of its 
West Texas trunk line from 55,000 to 63,000 bbl. per day 
by the installation of extra pumping units at eight sta- 
tions and the laying of several 10-in. loops. The pumping 
units: will be 500-hp. Diesel engines driving reciprocating 
pumps. A 15-mile loop will be laid east of Judkins station 
in Ector County. A 5-mile loop will be laid east from the 
Midland station. Six more loops, each about three miles in 
length, will be laid, at Coahoma, Roscoe, Clyde, Ranger, 
Weatherford, and Grandview stations. 
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D. F. Gerstenberger, general manager of Inland Empire 
Refineries, Inc., which has a refinery at Spokane, Wash- 
ington, states his company is making a survey to determine 
the practicability of a pipe-line outlet from Cut Bank and 
other northern Montana fields to Spokane, a distance of 265 
miles. The line would be of 6-in pipe and its route would 
be over the Continental Divide. 


The 259-mile, 12-in. pipe line of the South American 
Gulf Oil Company is now pumping oil from the Barco 
Concession in eastern Colombia to Covenas on the western 
shore of Colombia. The line crosses the Perija Mountains 
attaining a maximum elevation of 5423 ft. at Rieber Pass. 
From this point to the terminal at Covenas, flow is by grav- 
ity. To boost the oil from the concession to Rieber Pass 
three pumping stations were constructed, one at Petrolea, 
the field termirial, one at Tarra, and the other at Covencion. 
All are Diesel powered. The present capacity of the line is 
25,000 bbl. per day. This capacity can be increased by the 
addition of pumping stations on the eastern side of the 
mountains. 


Brown and Root, contractors, are constructing a 23-mile, 
6-in. oil line for the Southern Pipe Line Corporation from 
the Richard King field, western Nueces County, to the com- 
pany’s pumping station near the Saxet field. 


Valley Pipe Line Company is extending its crude oil sys- 
tem in the Rio Grande Valley area of Texas, Frank T. Mur- 
chison, president of the company, announces. A 25-mile 
line will connect the Las Cuevitas field, Starr County, with 
the main system. Other extensions will tie-in the Rincon and 
Sun fields, Starr County, and the Alta Mesa field, Brooks 
County. The main line of the Valley Pipe Line Company is 
from the El Tanque field to Port Isabel. 


Cities Service Oil Company has completed an 8-in. gas 
pipe line from the Cunningham field, Kingman and Pratt 
counties, Kansas, to Hutchinson. At the latter point the 
line connects with the company’s trunk line from western 
Kansas to eastern Kansas and Missouri. 


The Lone Star Gas Company, Dallas, Texas, has an- 
nounced plans to lay a 50-mile, 8-in. gas line from the 
Leon County gas field to Bryan, Texas. This line will trans- 
port gas to augment the supply to the company’s main line 
serving College Station and Bryan and form a loop that will 
insure continuous service to towns between Waco and Col- 
lege Station. 


Laying of the Sohio Corporation’s 10-in., 70-mile pipe line 
from the Salem field to Stoy, Illinois, has been completed. At 
Stoy the line connects with the old Tide Water line that 
recently was purchased by Sohio. The contractor on the job 
was Williams Brothers Construction Company, who laid the 
line in slightly more than a month’s time. 


THE PETROLEUM ENGINEER, NOV., 1939 








ae os Fe. Se 


Illustrating the application of COOK’S 
Packing and Oil Bulkhead Wiper Rings 
to XVG High Pressure cylinder. 








TYPICAL INGERSOLL Ranp XVG 
COMPRESSORS THAT DEPEND ON 


COOK'S METALLIC PACKINGS 
FOR EFFICIENT, RELIABLE PERFORMANCE 


heavy duty COMPRESSORS ... fitted wih 
COOK'S METALLIC PACKINGS 


» ee after year—24 hours a day—COOK'S Metallic Rod Packings play 
a big part in assisting Ingersoll-Rand XVG gas engine driven compressors 





—Photograph courtesy Ingersoll-Rand Co. 














rex to operate at maximum efficiency with minimum expense. The choice of lead- 
' 


WeOREe Menai) RCO PTE KN 


Se ing manufacturers and operators for over 50 years, COOK'S Packings have 


andi Siw THR unequaled sealing properties and long life. They reduce friction to a mere 
avin ae fraction—keep rods like new—defer maintenance expenses for years—and 
— | they have proven so superior in every way that COOK'S Packings are the 
accepted standard in all branches of industry where operating conditions 

demand the best. Many modern engines and compressors are delivered 
her Se ee a factory equipped with COOK'S Packings—others come COOK equipped 


plete line fitted with packing rings on request. 

of exclusive design and materials 7 
that impart longer ring life—pro- 
vide maximum seal—eliminate rod j t th ine by specify- 
scoring. There is a proven style of When — order — oat make sure i i . - pagpae y saad 
COOK’S Packing for all engine and ing COOK'S Metallic Packings by name. For equipment in service, order 


compressor service requirements. COOK'S Packings from your engine builder or consult us direct. 





C. LEE COOK MANUFACTURING CO. 


SEALING 
PRESSURES 





a LOUISVILLE, KY. [5 
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P. O. BOX 2119, HOUSTON, TEXAS, U. S. A. 
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Development and Early Exploitation of 
« Water-Driven Oil Pool | 


U nder Proration 


Data on Magnolia field, Arkansas, indicate water 
drive may result in reservoir pressure being main- 
tained at near original figure 
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By ALEC M. CROWELL 


Director-Engineer, Arkansas Oil and 
Gas Commission 





LANNED development of any oil 

pool is prerequisite to profitable 
and orderly exploitation. There are ex- 
amples too numerous to mention where 
rash development procedure either al- 
ready has or will result eventually in 
failure to obtain effective exploitation. 


This article deals with a reservoir 
that is relatively small areally, but has 
high recovery possibilities, an effective 
usable water drive, and is operating 
under one of the most practicable con- 
servation and proration statutes. 


Most production engineers recognize 
that oil-associated water, properly con- 
trolled, may contribute materially to 
increased ultimate oil recovery by pro- 
longing flowing life. Water acts as an 
effective flushing agent and as an im- 
portant source of native energy. Engi- 
neers are also aware, however, that it 
is not always possible to utilize the 
natural water drive commercially. In 
the Magnolia field, porosity and perme- 
ability should allow a rate of water 
encroachment sufficient to maintain 
reservoir pressure near the original and 
at the same time allow very profitable 
production from the pool. 
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Geology of the Magnolia Field 
The Magnolia field, with which this 


article is concerned as a practical ex- 
ample, is situated three miles east of 
the town of Magnolia, the county seat 
of Columbia County, Arkansas. The 
field now covers ten sections of land 
in Township 17 South, Ranges 19 and 
20 West, an area that is in the north- 
central part of the Gulf Coastal Plain 
and covered by Claiborne sediments of 
Eocene Age. Production is found in 
the Smackover or Reynolds Lime at a 
depth of approximately 7500 ft. 

Regionally, according to E. P. Ogier 
of the Shell Oil Company, the Mag- 
nolia field is located on a Pre-Gulf 
geomonocline that forms the head of 
the East Texas Basin as it rises and 
swings to the northeast around the 
Sabine Uplift. This series of Co- 
manchean (Lower Cretaceous) and 
older beds is overlain by beds of Gulf 
(Upper Cretaceous) age; the two series 
being separated by a major uncon- 
formity. 

This unconformity plays a dominant 
role in the geology of northeastern 
Texas and southwestern Arkansas. It 
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now known as the main porosity. 
These wells are shown in Fig. 1. 
Development has proceeded ast, 
west, and south until now the field 
has assumed an elongated shape, who: - 


ee eeedeteeietsnal 
MAGNOLIA FIELO-LIME POOL 
OWNERSHIP MAP 


major anticlinal axis is in an east-west 
line. 


Development Program 


As was illustrated in a previous ari - 
icle’, the production of gas in exce 
sive amounts will result in abnorm:| 
reservoir pressure decline and the cre 
tion of underground waste. The uti - 
ization of encroaching water as 
means of maintaining reservoir pre 
sure is of primary importance, ther: 
fore, in its effect upon inherent ¢g 
energy. Because energy consumption ji 
proportional to viscosity and ultima: 
recovery is directly affected by surface 
tension, and because unnecessary gas- 
cap enlargement results in inefficient 
gas-oil ratios—and all three factors are 
controlled by pressure—the recovery 
percent of estimated reserves should be 
much greater in a properly operated 
water-driven oil deposit. 

The plan of development, then, for 
any pool, can be roughly divided into 
periods, assuming the final period to 














to the operator at the time of comple- 
tion and not determined until later, 
the well found production in what is 
now known as “first porosity,” which 
extends as a thin band around the 
greater part of the periphery of the 
main productive area. 


truncates successively older beds in the 
Comanchean Series, and many of the 
strata of the Gulf Series pinch out 
against it. The most notable of these, 
perhaps, is the Woodbine sand of East 
Texas. 

The Magnolia field, itself, is merely 
a “‘wrinkle” in the Comanchean Series 
that is only slightly reflected in the 
beds of the overlying Gulf. The strati- 
graphic sequence of the beds encoun- 
tered is listed on the stratigraphic col- 
umn with approximately thicknesses. 


The Atlantic Refining Company, 
shortly after acquiring the discovery 
properties, started the drilling of two 
wells on July 20 and 27, 1938, re- 
spectively, both of which proved dry. 
The Petroleum Finance Company, at 
approximately the same time and on an 
east-west line with the other wells, be- 
gan drilling a well that also proved 
dry. As these wells were being drilled, 
G. H. Vaughn began drilling No. 1 
Nan Garrett, a southeast offset to the 
discovery well, the first well to be 
completed as a producer in what is 


Discovery Data 


The Magnolia field was discovered 
by the Kerr-Lynn Oil Company’s No. 
1 Barnett on April 2, 1938, but was 
later sold to the Atlantic Refining 
Company. This well is designated in 
Fig. 1 as the discovery well. Unknown 


1“Data on Gas-Driven Pool Disclose Char- 
acteristics a from Water-Driven Reser- 
voirs,"’ by Alec M. Crowell, The Petroleum 
Engineer, October, ‘1939. 





TABLE | 
Behavior of Cross-Section Wells to October 
(Correlate with Figs. | and 2) 





Production Pressure data Unit Recovery 








Operating company Well No. : Oil, Gas, Initial | Oct. 1 
bbl. |M.cu. ft.| pressure,| pressure,| Ib. per 
Ib. per | Ib. per | sq. in. 
sq. in. 1 


Decline, y Bbl. Bbl. 
per acre | per Ib. 


Bbl. per 
well -day 





A-A Cross-Section 
Shell Oil Company 
Phillips Petroleum Company. es 
Southwood Oil Company. . 
Southwood Oil Company 


B-B Cross-Section 
Petroleum Finance Company. . 
Atlantic Refining Company... . 
Atlantic Refining Company... . 
Southwood Oil Company 
Lion Oil Refining Company... . 


C-C Cross-Section 


No. 2 Merritt..... 

No. 2 Walthall. . 

.| No. 1 Walthall... . 
| No. 2 Walthall... 





Drilling 
8/29 /39 7, , 33 
8/ 8/39 f “ 54 
8/ 28, 39 ‘ - 34 





No. 1 Barnett... 
No. 1 Barnett 

No. 1 Crisp...... 
No. 2 Grelling . aad 
No. 1 Crisp-Glasg. . 


| 12/25/38 . 280 
| 1/21/39 ' 253 
3/21/39 317 194 
4/24/39 160 
5/29/39 7 125 


Atlantic Refining Company... 
Atlantic Refining Company... 
Placid Oil Company.......... 
Standard Oil Company........ 


Standard Oil Company.... 


Atlantic Refining Company. . ; 
D-D Cross-Section 


Normandie Oil Company 


Normandie Oil Company...... 
Arkansas Fuel Oil Company.. . 
Mar-ne Oil Company......... 


G. BH, Vaugha........... 
G. H. Vaughn. . 

Southoend Oil Company. 
Southwood Oil Company 


Atlantic Refining Company... 


Southwood Oil 
Southwood Oil Company 


Atlantic Refining Company... . 


Normandie Oil 


Atlantic Refining Company... . 
Atlantic Refining Company... . 
- Atlantic Refining Company.... 


Southwood Oil Company 
Placid Oil Company 
Placid Oil Company 
Standard Oil Company 
Shell Oil Company 





Spain B-1........ 
No. 1 Spain....... 


No. 1 Couch 
No. 1 Foster 


No. 1 Gunnells.. . . 
No. 1 Gunnells. . 


No. 1 King 
No. 2 King. . 


No. 1 King..... 


No. 1 Jones. . 
Jones B-1 
No. 1 Jones. . 


No. 1 Walthall... 
No. 1 Johnson.... 
No. 1 Brown..... 
No. 1 Glasgow. .. 
No. 1 Glasgow.... 
No. 1 —e- Seid 


3 1 Crisp... 
o. 1 Garrett. . 
coats B- i. 


10/29/39 
a ind 


21/555 
16/23/39 Mite ia 











10/13/39 


























Dry 
68 
92 539 431 

Brought in after October 

Brought in after October 

Probable 








Probable 

Probable 

Probable 

62 inf. 
130 inf. 
638 567 
253 101 
186 








1 
Brought in ®t October 
Probable 





234 
1, 1939 
1, 1939 





1, 1939 
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TABLE 2 
Pressure—Production—Gas-Oijl Ratio Data 
Year and month Percent Interpolated Daily production, Operating 
1938 developed! bottom-hole bbl. gas-oil ratio, 
pressure? cu. ft. per bbl. 
MIG uns xns sed 1 3450 : ie 
April... 1 3440 287 425 
ay.. 1 3430 245 500 
June. . 1 3426 184 600 
ie indntess<sneds 1 3400 266 600 
August... 1 3380 299 620 
September........... 2 3370 254 7 
Se 2 3360 570 7 
November........... 4 3345 875 800 
m| 10 3375 1,190 900 
1939 
January....... 12 3400 1,959 1100 
EE 15 3385 3,070 1100 
March........ 18 3400 3,745 989 
April... 21 3410 3,475 841 
May.. 29 3405 6,545 893 
SEES ae 35 3360 8,663 891 
NS Seki o's 46 3335 13, 100 920 
August. .. 51 34373 15,300 75 
September 69 3330 15,890 905 
as ptcbann 70 3387 15,900 880 
November 72 ,0004 
December. .... 85 20 ,000* 
wells completed 
1 x<100 
total wells to be drilled 
2End of month. 
3End of 14-day shutdown. 
4Experimental allowable. 








consist of (1) proper use of reservoir 
energy, (2) efficient storing and han- 
dling of oil (keeping aboveground stor- 
age at a minimum), and (3) preven- 
tion of undue drainage between tracts 
of land i.e., obtaining equitable distri- 
bution of production. 

The initial period can consist of (1) 
proper spacing of wells, (2) establish- 
ment and integration of drilling or 
drainage units, (3) proper drilling and 
plugging requirements, and (4) proper 
completion practice and surface equip- 
ment. The second or intermediate 
period should comprise (1) accumu- 


lation of engineering data concerning 
the reservoir, (2) study of flow char- 
acteristics of completed wells, and (3) 
prevention of withdrawal rates that 
will retard development by being too 
low or cause future inequities by be- 
ing too high. 

As the policy under which the pool 
underlying the Magnolia field is oper- 
ating is the “optimum equitable rate” 
concept of proration, and as develop- 
ment has continued until the pool is 
virtually defined, the possibilities of 
realization of the concept may be re- 
viewed. 


The spacing pattern adopted in the 
Magnolia field is one well in the center 
of each 40-acre tract or drilling unit. 
When two or more separately-owned 
tracts were embraced within a drilling 
unit, the interests were integrated. 
When a unit was found to be partly 
outside the productive limits of the 
pool, a well was allowed on the frac- 
tional unit and production set com- 
mensurate with the value of the unit 
fraction. 


Proper requirements were made for 
casing, blowout prevention, drilling 
fluid, deviation tests, shooting and per- 
forating, cementing, completion time, 
tubing, chokes, separators, Christmas 
trees, and surface equipment. 


Wellhead fittings were required that 
would facilitate the taking of bottom- 
hole pressures, valves for ease in ob- 
taining casing and tubing pressures 
were specified, and the installation of 
an orifice meter on the gas-vent line of 
every separator for continuous de- 
termination of operating gas-oil ratio 
was stipulated. 

Electrical logging, in addition to the 
driller’s log, was required and the oper- 
ating companies supplied the regula- 
tory body with drilling-time records, 
core analyses, crude-oil analyses, and 
other information. 

A careful record of producing gas- 
oil ratios, static and flowing bottom- 
hole pressures, progressive structure 
maps, etc., has been kept throughout 
development. Allowables have been 
maintained as high for the individual 
wells as physically possible without 
committing waste or causing in- 
equities. 

Now that the pool is defined and al- 
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most fully developed, the first two 
periods are virtually completed, leav- 
ing the third yet to be experienced. 

A simple way of defining the 
“optimum equitable rate” basis of pro- 
ration would be: The greatest recovery 
of oil with the minimum quantity of 
gas for each |b. reservoir pressure used 
from the reservoir as a whole, and the 
production from the reservoir dis- 
tributed in a reasonable, practicable 
manner so that avoidable drainage is 
prevented and equity assured the own- 
ers of the reservoir oil. 

The foregoing concept of produc- 
tion practice is not new to the petro- 
leum engineer, and it is rapidly being 
accepted by the oil public, or rather, 
by the various regulatory bodies, oil 
operators, royalty owners, and lease- 
hold interests. 

The establishment of an optimum 
rate of flow, however, can only be de- 
termined by careful experimentation 
with various flow rates after the limits 
of the pool are well defined so that a 
comparison of reservoir behavior at 
these rates may be made. 

In the Magnolia field, the Arkansas 
Oil and Gas Commission has fixed an 
experimental top allowable for the 
months of November and December 
for this 100-well (indicated), 4000- 
acre, 180,000,000-bbl. reserve of 
20,000 bbl. daily or 5 bbl. per acre per 
day. 

The regulatory body believes that 
the manner of allocating production, 
which is acreage times pressure, is a 
reasonable and practicable one and that 
it will prevent reasonably avoidable 
drainage, prevent the drilling of un- 
necessary wells, and approach equity 
in production as closely as possible. 





TABLE 3 


Analysis of Magnolia Crude Oil 
(Courtesy Atlantic Refining Company) 


GENERAL CHARACTERISTICS 





Specific gravity, 0.835 
Sulphur percent, 0.89 
Saybolt Universal viscosity at 77°F., 42 sec. 
Saybolt Universal viscosity at 100°F., 39 sec. 


Dry distillation 


A.P.I. gravity, 38.0° 
Color, greenish black 





DISTILLATION, BUREAU OF MINES HEMPEL METHOD 


Barometer, 744 mm. 


First drop: 26°C. (82°F.) 





Percent Sum, 
cut percent 


ype Specific 


gravity of cut 


“API. Viscosity 
of cut at 100°F. 


Cloud test, | Temperature, 
"7 °F. 





Up to 50 
50— 75 
75—100 

100—125 

125—150 

150—175 

175—200 

200—225 

225—250 

250—275 


HAMAD Ore 
COWS mm AID 

0 CO I me Oe 
1 00 00 G1 > BO GO 00 


SPS esse tee 








Up to 122 
122—167 





eeanssans 
CHenmroanKHae 


482—527 








Vacuum distillation at 40 mm. 





Up to 200 . : 0.850 

200—225 ; i -860 
877 
-890 
.897 











Up to 392 


wnmmwowow 
wouacoce 


527—572 





Carbon residue of residuum, 6.9 percent; carbon resid 


APPROXIMAT 


ue of crude, 1.5 percent. 
E SUMMARY 





Specific gravity “API. Viscosity 





Light gasoline 


0.671 79.4 





Total gasoline and naphtha 
Kerosene distillate 

Gas oil 

Nonviscous lubricating distillate 
Medium lubricating distillate 
Viscous lubricating distillate 


Distillation loss 











0.738 60.2 
-808 43.6 
846 35.8 

.867—.893 31.7—27.0 
-893—.901 27 .0—25.6 














Projected Engineering 


As a service to the operator and a 
guide to the regulatory body, the engi- 
neers of the Commission have con- 
structed each month an isopach thick- 
ness map of the main porosity, and 
projected as far as possible the prob- 
able extent of production as indicated 
at the time. Figs. 1 and 2 are repre- 


sentative of this work as they are 
copies of the October maps. Electrical 
logs were employed in determining the 
contour points on the Smackover Lime, 
after checking with drilling time and 
cores. From this type of information 
some interesting information may be 
derived. 


The oil-saturated sand in the pool is 
approximately 180 ft. thick, and is 
overlain by a gas cap comprising 1400 
acres having a weighted thickness of 
65 ft. 


Local variations in the water level, 
which are not explainable, have caused 
some contention regarding its exact 
location, but it is believed and indi- 
cated to be between minus 7318 and 
7328 ft. The gas-oil contact is at 
minus 7140 ft. 


The probable productive acreage of 
4000 acres, on the basis of one well to 
a 40-acre drilling unit, is now 72 per- 
cent developed. 

The computed recovery factor for 
the pool is 450 bbl. per acre-ft., using 
the volumetric method of calculation 
and the following data: 

1. A measured average porosity of 
18.5 percent. 

2. An assumed connate-water con- 





Aerial view of a part of the 
Magnolia field 
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tent of 20 percent (average measured 
permeability of from one to two 
darcys). 

3. An assumed shrinkage factor of 
30 percent. 

4, Average unsaturated section of 
20 percent. 

5. Weighted average total indicated 
se tion from Fig. 2 of 125 ft. 

5. Productive area as 4000 acres. 

7, Recovery factor of 60 percent 

view of indicated water drive and 
; duction policy). 


~~ — 


tecoverable and Recovered Oil 


Che total original recoverable reserve 
is hen computed at 180,000,000 bbl. 
T pool has produced to November 
1, 1939, a total of 2,611,000 bbl. of 
oi and a metered volume of 2,187,000 
cu ft. of gas, indicating a gas-oil ratio 
of 838 cu. ft. per bbl. 

‘he bottom-hole pressure has de- 
cl xed from an initial of 3465 lb. per 
sq. in., measured at minus 7100 ft., to 
3:37 lb. per sq. in. on November 1, 
1939, a total of 78 lb. used. 

[he recovery of oil has been 33,500 
bb]. for each Ib. of pressure used and 
gas production has been 28,000 cu. ft. 
of gas per lb. of pressure used. 


Value of Time in Development 


n both Figs. 1 and 2, identified 
cross-sectional lines may be noted. 
These cross-sectional lines are used in 
Fig. 2 to illustrate a generalized sub- 
surface view of the reservoir as to 
thickness of the main porosity or pro- 
ductive horizon. Fig. 1 will identify 
the location and ownership of the 
cross-sectional wells, and Table 1 con- 
tains the behavior data of these wells. 

Referring to Table 1, it is brought 
to mind by inspection of key numbers 
5, 6, and 29 that time is perhaps more 
valuable under proration than other- 
wise. If the cost of an average well in 
the field is $60,000 to drill and equip 
to flow, then these three wells are clear 
by this time. 

It may be noted also in Table 1 that 
the recovery of oil per producing well - 
day does not vary to any great extent. 
What variation there is, is due princi- 
pally to wells coming-in just prior to 
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TABLE 4 
Analysis of Gas Liquid Sample 


(Specific, not average) 





Specific gravity: 0.8400 HS, 312 Gr/100 cu. ft. 
Heating value, 1502 B.t.u. per cu. ft. 


Compound Gal. per M. cu. ft. 
| eR eer ey 0.6182 
PRUs Ks coher dis cb bbececvecsthis 1.1198 
ee EE EEE HTP 0.1022 
Naa onan b4:t5 baat ond oo ahoe 0.4729 
Hexanes and heavier.................... 0.6912 





iasoline content of composition: 35 percent bu- 


tane: 65 percent pentane and heavier=1.9481 gal. 
per M. eu. ft. 
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or during the shutdown period in 
August. 


This fact is another argument 
against the fixing of a top allowable 
too soon. Under a top allowable, as 
wells are completed they receive suc- 
cessive diminishing production quotas; 
that would mean, in this case, that 
during the 40 days necessary to drill a 
well the contemplated allowable would 
shrink by approximately one-fifth. 


Under a system of basing an allow- 
able for the pool on a per-well figure 
at the first of the month, making ad- 
justment for acreage and pressure of 
the individual well, and allowing each 
new well to share in the pool allow- 
able as a new entry in its just propor- 
tion to other producing wells, develop- 
ment is hastened and more information 
on the reservoir is assembled in a 
shorter time. Of course, individual well 
allowables must be low enough to pre- 
vent saturation of the indicated final 
field allowable. This procedure is diffi- 
cult to follow successfully without 
wide spacing of wells. 


Pressure—Production—Gas-Oil 
Ratio 


The engineers of the Commission 
test selected key wells to determine the 
average bottom-hole pressure of the 
pool at intervals. Standard Oil Com- 
pany of California depth-pressure 
gauges are used in this work, and as 
each lease has its own orifice meter, 
gas-oil ratios are obtained monthly as 
operating data. 

Bottom-hole pressures are taken 
after the field has been closed to pro- 
duction for a period of 24 hours, al- 
though this procedure will be changed, 
as is discussed later. 

Areally weighted pressures are de- 
rived by posting the observed pressures 
on a map, and then contouring and 
planimetering. 





Pressure-production-gas-oil ratio re- 
lationship is visualized in Fig. 3 and 


tabulated in Table 2. 
Effect of the Shutdown 


Due to the general shutdown of 
flush fields, all wells in the Magnolia 
field were closed to production at 7 
A. M., August 17, 1939, and remained 
closed to 7 A. M., September 1, 1939, 
as can be noted on Fig. 3. 

During this 15-day period, it is indi- 
cated that the bottom-hole pressure in- 
creased from 3320 to 3437 Ib. per sq. 
in., an increase of 117 lb. per sq. in. 
The presence of an active water drive 
in this pool is thus acknowledged as a 
repressuring source. 


It is indicated that the amount of 
pressure build-up is approximately a 
function of the pressure at the begin- 
ning of the shut-in period and that the 
lower this pressure is, the greater will 
be the build-up. Engineers of the 
Commission believe, however, that 
further data on this “working differ- 
ential” will be of value in ascertaining 
the optimum rate of flow. 

Accordingly, through codperation 
of the operators, a series of tests were 
arranged for November 2 and 4, De- 
cember 5 and 7, and January 5 and 7. 
The first of these tests has been made 
and the others will proceed along the 
same lines, which are: 

Sixteen evenly-spaced key wells are 
closed to production for a period of 24 
hr. and their pressures at minus 7100 
ft. observed. The pool is then con- 
tinued closed entirely to production 
for another 24-hr. period and the pres- 
sures of these same key wells again ob- 
served. 

The “working differential” at a pro- 
duction rate of 18,000 bbl. for 2890 
producing acres was found to be 46 
lb. per sq. in. in the tests of Novem- 
ber 2 and 4. 
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Stratigraphic Column 
Approximate 
AGE Series Formation — Member 
t. 
EOCENE Claiborne.................. 700 
Disconformity 
EOE Se ce 540 
SBS Se et 450 
— Disconformity — 
Ne 120 Arkadelphia 
EO OT TORT Ee { 290 paver 
: 70 Saratoga 
Upper Taylor.............. 155 Marlbrook 
Gulf 85 Annona 
220 Ozan 
Lower Taylor ‘ 20 Buckrange 
180 Brownstown 
CRETACEOUS BR. Cova os cia dewatered 310 Tokio 
a os Major unconformity — 
Upper Glen Rose.......... 0-30 
Middle Glen Rose........ : 125 Massive anhydrite 
Lower Glen Rose........... 940 { Gloyd lime 
; James lime 
Travis Peak............... 1220 
Unconformity ————— 
‘Morgan sands 
Big san 
Cotton Valley.............. 2040 First Red sand 
Second Red sand 
‘ Massive Red sand 
CRETACEOUS? Jones sand 
Pre-Comanchean 
Unconformity ——————————_ ——_——__—_— 
RIN 5 hicae nated abe 110 Anhydrite and shale 
, 10 Dolomitic shale 
(Magnolia Field) Smackover... . 340 Oolitic lime 
400 Crystalline lime 
7 : f 800 Salt 
Eagle Mills. ..... ’ 1100 Anhydrite, etc. 
— | ——————Megor unconformity ———————-| —-|— —_—__- 
PALEOZOIC } | 
| 

















This can be compared with the 
“working differential” at a production 
rate of 16,000 bbl. for 2510 acres of 
117 lb. per sq. in. during the shut- 
down tests, and later with the tests to 
be made in December and January. 

Referring to Fig. 3, it will be ob- 
served that the pressure line is pro- 
jected from July 19 (3358) to a point 
that was the shutdown date, August 
17, it being impossible to actually take 
pressures on the latter date. From this 
projected point the pressure line is ex- 
tended to August 24 (3437), at which 
time the pressures were actually taken, 
a period of 7 days after the field was 
completely closed to production. Pres- 
sures were again taken on August 30, 
6 days later, and it was found that 
they had remained static. Although it 
is impossible to be positive of the peak 
in pressure surge, it is indicated that it 
may have occurred over approximately 
48 hours. 

Although it is recognized that the 
shutdown was beneficial to the Mag- 
nolia field from a pressure-maintenance 
standpoint, and also from the informa- 
tion gained as to the effectiveness of 
the water drive, more information had 
been hoped for concerning its effect on 
gas-oil ratios. 





Due to some confusion during the 
general August shutdown, it was im- 
possible for the entire engineering per- 
sonnel of the Commission to devote 
the time contemplated to the gathering 
of engineering data in the various 


fields. 

The engineers of the Standard Oil 
Company of Louisiana did make some 
observations in the Village pool that 
are of interest because it is another 
lime pool. They reported marked de- 
creases in ratios immediately following 
the shutdown, indicating an increase 
of oil saturation in the flow channels 
to the well bores during the period. 
This may be interpreted as a partial 
gravity equalization or leveling of the 
oil-gas interface in the lime at the 
well bore. 

With this indicated beneficial effect 
on gas-oil ratios, it may be that the 
shutdown had an added value in the 
gas-driven pool discussed in the previ- 
ous article’, although it is doubted if 
the opportunity will present itself 
again for rechecking. 


Gas Cap—Gasoline Plant 


Another reason for making the 
bottom-hole pressure tests in Novem- 





ber, December, and January is to build 
a case record prior to the completion 
of the gasoline plant now under con- 
struction. This record will be needed 
as it is planned to close only key weils 
to production for monthly pressure 
tests in lieu of closing the entire pool 
as has been done in the past. This p: »- 
cedure will be followed in order :o 
assure uninterrupted operation of te 
gasoline plant. 

The plant is being constructed ‘y 
the Shell Oil Company, and is e.- 
pected to be in operation about Febr - 
ary 1, 1940. The plant will be on tiie 
compression-absorption type, gather- 
ing the casinghead gas from the lease 
separator at atmospheric pressure and 
increasing that pressure to 175 Ib. per 
sq. in. (gauge) at the main absorber. 
The process part of the plant is de- 
signed to handle 15 to 20 million std. 
cu. ft. of gas daily, but the capacity 
can be increased by refrigeration or by 
sacrifice of stripping efficiency. 


The residue gas will be returned for 
lease use or sold if an economic market 
can be obtained. The anticipated daily 
production, based on fractional an- 
alysis, is 35,000 gal. of 26-lb. ma- 
terial and 13,000 gal. of butane. 

As previously mentioned, the field 
contains a gas-cap of 1400 acres hav- 
ing a weighted thickness of 65 ft. It is 
also indicated that the oil contains 700 
cu. ft. of solution gas. (See Tables 3 
and 4.) 

Should the optimum rate of produc- 
tion be 20,000 bbl. of oil daily and the 
gas-oil ratio remain at 1000 cu. ft. per 
bbl. of oil, it can be readily under- 
stood why the plant can be construct- 
ed on a long-life basis. 


SUMMARY 


The development, early exploitation, 
and indicated future production policy 
of this pool is pointed toward the real- 
ization of conservation and equity 
along the lines of sound engineering 
practice. 

Wide spacing, sound drilling re- 
quirements, the pooling of tracts into 
units, and a reasonable, practicable 
manner of allocating production 
should allow, with the codperation of 
the industry, the operation of the pool 
as a single unit. 

Although there is a market for 
50,000 bbl. of oil daily from the Mag- 
nolia field at this time, the proration 
policy is pledged to an optimum rate, 
which will be far less. Under the 
optimum rate concept it is hoped that 
no reservoir pressure need be spent 
other than the flush pressure, and that 
the greatest practicable recovery from 
the reservoir may be obtained. 
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Bottom-hole Agitation Removes Solution 
Gas From Fluid in Pumping Wells 





OO OFTEN attention is given 
to the importance of gas during 
he flowing life of a well only to lose 
ight of its effects after a well has 
een put “on the pump.” This is true 
1ot so much of the larger producing 
-ompanies as it is of the smaller opera- 
ors and yet the fact remains that 
nany within both classes are inclined 
o believe that because a well is ““dead” 
ind requires pumping, gas is no longer 
factor to be considered seriously. 
This, in spite of the fact that every 
»umper, every production man, either 
<nows of or has experienced “gas- 
locking” and realizes that it can be 
serious handicap to steady produc- 
tion as well as the cause or suspected 
cause of many other ills attendant to 
oil-well pumping. 

The cause of gas-locking has been 
acknowledged for years to be, not free 
gas, but gas dissolved or in solution or 
occluded within the fluid itself. Lab- 
oratory experiments and an abundance 
of data collected in the field have dem- 
onstrated that at increasingly higher 
formation pressures greater amounts of 
gas will be contained in the fluid. Like- 
wise it is known that a release of pres- 
sure, such as occurs in and adjacent to 
the well-bore and during the oil’s as- 
cent to the earth’s surface, causes the 
occluded or dissolved gas to be liber- 
ated from the fluid. 

At the present time, a device de- 
signed to combat the ill effects of solu- 
tion gas in pumping wells is gaining in 
popularity. Comparatively new to the 
oil industry as a whole, it is the re- 
sult of about ten years’ experimental 
work. First commercial installations 
were made about two years ago and 
since then more than 300 wells have 
been equipped. Watched and tested 
carefully during this time, the device 
has now reached a stage where its con- 
sideration is warranted generally by the 
industry. 


Mechanical Bottom-Hole Oil-Gas 
Separator 
Incorporating simple and rather ob- 
vious principles, the mechanical bot- 
tom-hole oil-gas separator makes use 
of the slight vibration inherent in the 
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tubing string of every pumping well 
to actuate a series of dashers or agita- 
tors, each of which rests on a light coil 
spring. The resulting agitation in the 
gas-laden oil simply churns the oil and, 





New device is apparently successful in eliminating “gas- 
lock” and in reducing trouble from sanding-up, paraffin, 
and other difficulties encountered in oil-well pumping 


assisted by the decreased pressure also 
occurring in the bore of virtually 
every oil well, hastens the rate at 
which the gas is liberated from the oil. 

The oil-gas separator may be in- 
stalled in one of several ways, depend- 
ing upon the type of pump used, but 
essentially it is an extension of the 
tubing string, inasmuch as the inner 
pipe upon which the separator parts 
are assembled is a piece of tubing ap- 
proximately 20 ft. in length, the di- 
ameter conforming to that of the tub- 
ing used in the well. Concentric with 
the tubing is a larger-diameter pipe, 
closed at the top by being swaged-in 
and fastened to the inner pipe, and fit- 
ted at the lower end with a threaded 
adapter so that a bull-plug may be in- 
serted. 

Within the annular space thus pro- 
vided are contained the essential ele- 
ments of the separator. In the outer 
pipe or jacket of the separator, 10 sets 
of perforations are provided, equally 
spaced in approximately the upper 
three-fourths of its length, to permit 
the oil-gas mixture to enter the sep- 
arator (and to permit the freed gas to 
re-enter the space outside the separa- 
tor and exit through the casing-tub- 
ing annular space). Clamped to the 
inner pipe at equal intervals are baf- 
fles, or slotted rings that not only serve 
to let the de-gassified oil settle to the 
bottom of the separator but act also 
as supports for the light coil springs 
on which the dashers or agitators rest. 
The latter pieces fit loosely around the 
inner pipe and consist of three serrated 
rings cast in one piece. The weight of 
the dasher is sufficient to depress the 
coil spring slightly when at rest and 
to set up an energetic action when 
“bounced” only slightly. The top of 
each dasher is opposite the bottom hole 
of each set of inlet perforations and 
the baffle plate is just above the next 
lower set of inlet holes. In addition to 
the 10 dashers set in the perforated 
part of the jacket, two dashers are pro- 





Mechanical bottom-hole gas-oil 
separator 
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vided in the lower, unperforated quar- 
ter of the separator to impart a final 
agitation to the “dead” oil just prior 
to entering the open end of the inner 
pipe to be picked-up by the pump. 
The accompanying photograph of a 
model of the separator, in which the 
perforated jacket is made of transpar- 
ent synthetic resin, shows the working 
parts of the separator as described. 


Performance Records 


The writer, in investigating the 
merits of this new device, has assem- 
bled considerable data concerning its 
performance. From these have been se- 
lected representative records that in- 
dicate the possibilities of the separa- 
tor. 

One of the leading producers in the 
Mid-Continent has recently completed 
tests of the mechanical separator in 
four of its wells in the Earlsboro and 
Fish pools of Oklahoma. Quoting from 
the engineer’s report on the tests, the 
following results were reported: 

“(1) In two wells gas from tubing 
was eliminated. In one well gas was 
reduced. 

“(2) Elimination of gas removed 
cause of burned-out stuffing boxes. 

(3) One well was slowed down 
and rod breaks eliminated for four 
months as compared to three breaks in 
the four months before using the me- 
chanical oil-gas separator. 

““(4) Maximum indicator card 
weights were reduced 2500 lb. at same 
stroke and speed when using the sep- 
arator. This cannot be explained. 

““(5) In one case the average pro- 
duction was increased. 

**(6) In one case the conventional 
gas-oil separator was disconnected after 
the bottom-hole separator had removed 
the gas from the tubing. 

“Conclusions: The mechanical oil- 
gas separators are desirable and efficient 
in the elimination of gas from tubing 
and of attendant well troubles.” 


Removal of Sand 
Designed primarily to eliminate gas 
entrained in the oil prior to entering 
the pump, operation of the oil-gas 
separator has disclosed other beneficial 
effects that are equally important. One 
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of these is in the reduction of trouble 
from pumps becoming sanded-up so 
quickly because the elimination of gas- 
locking and other effects that had 
caused an intermittent flow of oil does 
not permit any of the oil to remain 
quiet long enough for the sand to set- 
tle in the pump. 

One of the separators was installed 
in a well in the Edmond field, Okla- 
homa, on May 1, 1938. During the 
previous two months, the pump had 
sanded-up so frequently that virtually 
no oil had been produced from the 
well, the pump sanding-up after each 
cleanout job before fluid reached the 
surface. After the separator was in- 
stalled and using the same pump, the 
well produced 25 bbl. of oil per day 
steadily for four months without in- 
terruption. Cleanout jobs and pump 
repairs were eliminated during this pe- 
riod and since then trouble from sand 
has been materially reduced. 


Reduction of Paraffin Deposition 

Not universally so, but often paraf- 
fin trouble is found more aggravated 
in wells producing large volumes of 
gas through the tubing. A plausible 
theory explaining this is that the re- 
frigeration accompanying the expan- 
sion of the gas as it nears the earth’s 
surface chills the paraffin and causes 
it to be deposited on the walls of the 
tubing and sucker-rod strings. The ob- 
vious remedy has been recognized to 
be the removal of the gas from the oil 
pumped but this had not been possible 
until the mechanical separator was de- 
veloped. 

In the Fitts field, Oklahoma, one of 
the producing companies had found it 
necessary to treat one of its wells by 
injecting a paraffin solvent every 10 
days. Otherwise, deposited paraffin 
would close the tubing, causing the 
production to decline rapidly and mak- 
ing it difficult to pull the pump and 
rods. The conventional gas anchor in- 
stalled in the well was replaced about 
two years ago by a mechanical oil-gas 
separator. Since then, this well has 
been pumped without any solvent be- 
ing used, and the pump and rods have 
been removed easily whenever neces- 
sary. 

Increased Production 

Perhaps the most significant point 
to be gained from the performance re- 
ports of the mechanical separator in- 
volves its apparent success in increas- 
ing the volume of oil produced from 
wells in which the amount of solution 
gas was known to be large. Not always 
is the increase in daily volume mate- 
rially larger, but in nearly all instances 
a greater total volume is obtained be- 
cause of the steadier rate attained 
through elimination of downtime for 
repairs and cleanouts. 


Although most of the separator in- 
stallations made to date have been in 
the fields of central Oklahoma, the de- 
vice has been tested and found to op- 
erate satisfactorily in the new Illinoi: 
Basin fields. The following data from 
performance records indicates the re- 
sults being obtained: 





Mechanical Oil-Gas Separator Results 
in Salem field, Illinois 

Production, 

Date bbl. per day 

installed before after 

7-12-39 50 150 

8- 2-39 51 384 

8-13-39 74 210 

8-13-39 60 191 











Maximum Rod Loads 


Earlier a quotation from an engi- 
neer’s report included the statement 
that he was unable to explain the de- 
crease of 2500 lb. in the maximum 
load shown on the indicator card after 
the separator was installed. Similar re- 
sults have been noted elsewhere and 
although several theories have been ad- 
vanced to explain this phenomenon, 
none seems to answer the problem 
fully. 

The obvious result to be expected 
when an oil column containing gas is 
de-gassified, as by the mechanical 
separator, is that the denser oil column 
would impose a heavier load on the 
pump than previously. Inasmuch as 
the opposite results are being obtained, 
the correct explanation may involve a 
number of actions not now apparent. 

Whatever the explanation may be, 
there is ample evidence to show that 
the rod load is reduced when the me- 
chanical separator is installed. Indicator 
cards taken on a well in the Oklahoma 
City field before and after the separa- 
tor was installed show the beneficial 
effect of the separator. In Fig. 1, show- 
ing the card taken before the separator 
was installed, a maximum load aver- 
aging about 20,000 lb. was imposed on 
the well. The effect of solution gas is 
indicated by the erratic nature of the 
record obtained. Fig. 2, the card taken 
when the separator was in place, dis- 
closes a maximum load of 16,000 lb. 
and a much steadier pumping cycle 
than previously. 





Fig. 2 
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Modified F'orm of Slim-Hole 
Drilling for Exploration Wells 


Method used in South America permits deep tests to be 





*‘C TREAMLINE Exploration” is a 
term the writer prefers to use 
or an all-purpose type of drilling de- 
gned to cover all ranges of explora- 
ion or exploitation to depths as great 
s 10,000 ft. at a very low cost per 
t. This type of hole is slightly larger 
han that of the normal conception of 
“slim” hole drilled for obtaining 
eological information, but at the 
ume time is not much more expensive 
nd can be used to exploit any oil that 
nay be found. 


In Trinidad and South America, 
veight of equipment and cost of trans- 
portation are of paramount impor- 
tance. By adopting “‘streamline”’ pro- 
grams for exploration wells not only 
is the first cost of equipment consider- 
ibly reduced but all other expenses are 
correspondingly reduced. For wildcat- 
ting in jungle or virgin territory Diesel 
rigs have many advantages over steam 
rigs, but one great drawback is the 
enormous weight of the power pumps. 
Here again, however, the small hole 
eliminates this drawback, as smaller 
pumps can be used. 


Until comparatively recently ‘“‘to 
dig her deep you must dig her wide” 
was almost an axiom when exploration 
drilling was under consideration. For 
cable-tool drilling such an axiom was 
excellent, as the operator never knew 
when it might be necessary to set the 
casing being carried and run another 
string. In these circumstances, there 
is no question that, in most cases, the 
depth reached in any wildcat well in 
which the formations were unknown 
had a direct relation to the diameter 
of the hole at the surface. As the 
rotary gradually displaced cable-drill- 
ing the practice of beginning explora- 
tion wells with large surface conduc- 
tors and drilling large holes was car- 
ried-over from cable-tool days and re- 
mained as general practice for several 
years, 

The continuous circulation of mud 
n the rotary system has, however, 
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eliminated to a large extent the prob- 
lem of providing for many strings of 
casing, and, therefore, the operator 
could logically have reduced the size 
of hole immediately upon the adop- 
tion of the rotary system. In the early 
days of the rotary, however, drill-pipe 
failures were prevalent. Rotary fishing 
was still in its infancy so the operator 
believed it eminently desirable to con- 
tinue drilling big holes as insurance 
against trouble. A great change is cur- 
rently taking place in the industry 
with regard to the size of hole drilled 
and it is this development with which 
this article is concerned. 


Slim-Hole Drilling 


In recent years the term “‘slim-hole” 
drilling has crept into general usage 
to describe the drilling of holes to 
moderate depths to obtain geological 
information. These holes usually have 
a diameter not exceeding 6 in. Several 
manufacturers have placed on the 
market special light rigs for slim-hole 
exploration work. Most of these rigs 
are limited, however, in capacity to 
depths of 5000 ft. because the equip- 
ment is of extremely light manufac- 
ture, and in many cases a mast instead 
of a derrick is used for drilling. 

Some of the wells so drilled, how- 
ever, are designed so that if produc- 
tion is found it can be exploited; but 
many of them are purely geological 
core-holes and, in many cases, the 
equipment provided would be inade- 
quate to cope with high pressure. The 
principle behind such a policy is that 
of spending the minimum amount of 
money on a possible dry hole. If the 
slim core-hole proves the presence of 
oil then the operator is more than will- 
ing to make the necessary capital out- 
lay required for full-size exploitation 
holes. If, on the other hand, no oil is 
found only a minimum amount of 
capital has to be written-off to explo- 
ration. 

Slim-hole drilling as defined above 
covers the range of exploration to 


converted to producing wells in the event oil is found 


M. A. ap RHYS PRYCE, Managing Director, 
Drilling and Petroleum Engineering Operations, Ltd., 
San Fernando, Trinidad, B. W. I. 


depths of 5000 or possibly even 6000 
ft., but it may be said that it does not 
cater adequately for depths of 6000 
to 10,000-ft. and greater. It may be 
emphasized here that “slim-hole” 
drilling is no startling new invention 
or discovery but merely the applica- 
tion of commonsense business and en- 
gineering principles, which best can 
be illustrated by assuming that if it 
costs 20 cents to move 1 cu. yd. of 
dirt it should cost only about 10 cents 
to move half a yard. 


Prejudice Against Small Holes 


The general adoption of slim-hole 
drilling has been retarded to some ex- 
tent by the prejudice of drilling staffs 
against small holes and in some cases 
by the desire of the petroleum en- 
gineering department to have the 
largest possible string in the com- 
pleted well. The advantages of a large 
hole in the producing horizon are well 
known, but the same effect can be 
obtained by modern methods without 
the necessity of drilling a large hole 
from the surface. In loosely-cemented 
sands, underreaming and gravel- or 
cement-packing will achieve the de- 
sired result. In hard sandstone or lime- 
stone, shooting and/or acidizing will 
penetrate the formation usually to a 
greater diameter than would be prac- 
ticable with any drilled hole. 

The chief cause of the prejudice 
against small holes is the fear of pos- 
sible mechanical trouble during drill- 
ing and the desire to have a large hole 
in which to work in the event of a 
fishing job. Two factors, however, are 
gradually revolutionizing fishing tech- 
nique throughout the industry. First, 
the enormous improvement in drill 
pipe steel and tool joint manufacture 
has almost eliminated “‘twist-offs” and, 
second, the industry now rightly re- 
gards “pulling” on stuck pipe as old- 
fashioned and bad practice. Drill pipe 
that has been pulled-on heavily by 
modern high-powered rigs is usually 
badly stretched and worthless after the 
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operation. The operator may have re- 
covered his string of drill pipe in one 
piece by pulling but is immediately 
faced with the prospect of replacing 
the whole string. The modern tech- 
nique of shooting-off or cutting drill 
pipe internally and pulling the pipe 
gently in sections is undoubtedly the 
safest, fastest, and most economical 
method of fishing. Furthermore, if the 
fish is standing up in a small hole the 
chances of successfully getting over it 
or inside it are immeasurably greater 
than if the pipe is leaning over to the 
side of a large hole. 


It should be emphasized that with 
modern drill pipe of good manufacture 
stuck pipe is far more common than 
“twist-offs.” Experience indicates that 
a stuck drill pipe can usually be pulled 
in one piece without undue strain pro- 
vided the drill collars have been shot- 
off. In most cases a ball of shale at the 
top of the drill collars prevents the 
pulling of stuck drill pipe and the 
harder the pull the tighter the drill 
pipe becomes wedged. If the drill col- 
lars have been shot-off and the pipe 
pulled successfully the remaining oper- 
ation of fishing for the drill collars 
should not present much difficulty 
once the hole has been cleaned-out and 
the mud reconditioned. As an alterna- 
tive, a comparatively easy side-track- 
ing job may be done and only the lost 
drill collars need be written-off. It is 
assumed that circulation has been lost, 
because if circulation is still obtain- 
able drill pipe can usually be freed by 
the circulation of oil. 


Streamline Drilling in Trinidad 


Experience in many fields has 
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proved that in average digging a mud 
velocity in the space between the drill 
pipe and the wall of the hole of not 
less than 21% ft. per sec. is desirable 
for fast drilling. It is astonishing to 
note, however, how often in foreign 
fields this velocity is not achieved. 
This is particularly true of Trinidad 
for two reasons: first, the circulation 
of mud weighing from 100 to 130 Ib. 
per cu. ft. (13.4 to 17.4 lb. per gal.) 
is not only customary practice but 
usually a necessity and, second, the 
narrow roads and light bridges pre- 
clude the use of really big pumps. The 
largest power pumps yet seen in Trin- 
idad are only 714 in. by 15 in. and the 
majority of drilling pumps used in 
Trinidad are no larger than 714 in. by 
14 in. Consequently the maximum 
slush volume when using 7'%-in. lin- 
ers is approximately 500 gal. per min. 
Owing to the necessity of using heav- 
ily-weighted mud, however, the circu- 
lating pressures are nearly always so 
high that compounding becomes nec- 
essary below 3000 ft. This immedi- 
ately entails a reduction of liner size to 
6 or 61% in. with a corresponding re- 
duction in slush volume to approxi- 
mately 300 gal. per min. After setting 
conductors in their exploitation wells 
many. companies in Trinidad favor the 
use of 41/,-in. drill pipe to drill a 974- 
or 10-in. hole in which a 654-in. com- 
bination string is run. Fig. 1 shows 
that under these conditions with a 
slush volume of 500 gal. per min. a 
mud velocity of only 2.55 ft. per sec. 
is obtained, which is just adequate for 
satisfactory drilling progress. 

When the pumps are compounded 
and a slush volume of only 300 gal. 


per min. is available the mud velocity 
is reduced to 1.55 ft. per sec., en- 
gendering highly inefficient drilling 
conditions. 

One major company in Trinidad 
has, however, standardized on smal! 
holes and small casing. The Trinidad 
Petroleum Development Company ha: 
adopted a program of 8%-in. conduc- 
tors and 53/4-in. combination string set 
in a 734-in. hole. This program is ad- 
hered to for all depths to 6000 ft. and 
for all wells, whether exploitation or 
exploration. The mud velocities ob- 
tained using 4%4-in. drill pipe in a 
734-in. hole and 500 and 300 gal. of 
fluid per minute are 5.17 ft. per sec. 
and 3.05 ft. per sec., respectively. It 
is not a coincidence therefore that 
Trinidad Petroleum Development’s 
drilling achievements in Trinidad are 
currently second to none. 


One most interesting fact that is of 
very great interest emerges from Fig. 
1. This is the comparatively small dif- 
ference in mud velocities when using 
4'-in. or 3¥2-in drill pipe, except in 
very small holes, though this difference 
becomes almost negligible in holes 
larger than 10-in. diameter. The very 
important conclusion to be drawn 
from this is that it is possible to use 
3'%-in. drill pipe for all streamline 
operations other than drilling the con- 
ductor hole. The advantages of stand- 
ardization on 3'-in. drill pipe are 
numerous. They include lower capital 
outlay for equipment, less wear and 
tear on the rig, and lighter weights 
for transport. The use of 3'/2-in. drill 
pipe does entail, however, a slight in- 
crease in pump pressures. 


When heavy mud is used and 
smaller pump liners become necessary, 
the problem of providing adequate 
slush volumes still presents some diffi- 
culty assuming that the rig is limited 
to pumps of 200-hp. size. It can be 
and has been currently overcome by 
running two pumps in parallel, but 
the ideal method would be to increase 
the power-end rating of 14-in. pumps 
from the average of 200 hp. to, say, 
350 hp. This would permit use of the 
7'%-in. liners for circulating pressures 
to 1200 Ib. per sq. in. or greater that 
are commonly required in Trinidad 
and other high-pressure territories. 
Under present conditions, using 14-in. 
pumps rated at 200 hp., there is 
serious danger of damaging the power 
end of the pump at pressures exceed- 
ing 700 lb. per sq. in. unless the 
liner size is reduced. The essence of 
“Streamline Exploration” practice is to 
keep the weight of all equipment at a 
minimum; therefore, the equivalent of 
a 7%4-in. by 14-in. pump has been 
adopted as the maximum desirable size. 
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It must be remembered, however, 
that there is another major factor af- 
fecting drilling speeds, and that is bit 
pressure. It is difficult to put forward 
any hard and fast formula but it can 
be said that drilling speed is a func- 
t.on of mud velocity and bit pressure, 
which can be expressed in a general 
yay by the formula: 

H = f (v X p) 

y here H = footage drilled per hr. 

v = mud velocity, ft. per sec. 

p — bit pressure, Ib. per sq. in. 

fan undetermined mathe- 
matical function depend- 
ent on local formation 
conditions. 

(Editor’s Note: Rotational speed of 
t .e bit, an important factor in drilling 
s eed, does not appear in the formula 

.d the author does not state whether 

has been taken into account.) 


In speaking of drilling weights car- 
1 ed on bits it is of great importance 

differentiate between bit pressure in 
l\. per sq. in. and bit weight carried 
as shown on the drilling-line weight 
indicator. Assuming the weight on the 
bit is kept constant the pressure per 
unit area on the bearing surface of 
rock bits will vary approximately in 
proportion to the square of the diam- 
eter of the hole size. In the case of 
drag bits, given a constant indicator 
weight, the relation between bit pres- 
sure and hole diameter depends on the 
design of the bit but for rough calcu- 
lations the relationship is probably one 
in which p, the bit pressure, varies ap- 
proximately as the 1.5 power of d, the 
diameter of the hole. 

In rock-bit drilling, bit pressure is 
of primary importance and mud veloc- 
ity of secondary importance, but in 
drag-bit drilling this position is re- 
versed. The effect of hole diameter on 
bit pressures when using rock bits will 
therefore be considered. 


Assuming that four points of 
weight are required to drill hole rap- 
idly with a rock bit in a 12-in. hole 
then only two points of weight will 
produce approximately the same bit 
pressure on the same type of rock bit 
in an 8'4-in. hole and result in the 
same drilling speed. Assuming further 
that one point of weight on the indi- 
cator represents 2500 Ib., then the 
weight required on the 12-in. bit is 
10,000 Ib., or five short tons. In order 
to drill a vertical hole when the 
weight on the bit is 10,000 lb. it will 


be necessary to use a drill-collar stand 


weighing not less than 14,300 lb. This 
statement is based on the principle 
that it is good practice to keep the 
weight on the bit to within 70 percent 
of the weight of the drill-collar stand. 
This assures the point of flex at which 


VOLUME OF MATERIAL, CU.FT. 
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the stress in drill string changes from 
tension to compression being kept 
within the length of the drill-collar 
stand. Failure to observe this precau- 
tion will almost certainly result in a 
crooked hole or drill-pipe failures, or 


both. 


To obtain a weight of 14,300 Ib. 
directly above the bit, the equivalent 
of 102 ft. of 8-in. O.D. drill collar 
weighing 140 lb. per ft. must be used. 
Assuming, however, that the hole size 
is reduced to 8% in., then the drill 
collar need only weigh 7150 lb., equiv- 
alent to 65 ft. of 7-in. O.D. drill col- 
lar weighing 110 lb. per ft. Provided 
always that adequate bit pressure is 
applied and that the point of flex is 
kept within the drill collar stand it is 
advantageous in theory to use the 
shortest possible drill collar thus ob- 
taining the maximum concentration 
of weight as near the bit as possible. 

As the above figures indicate, a 
comparatively short drill-collar stand 
can be used in a small hole and still 
fulfill all the necessary technical re- 
quirements. 


Application of Streamline Drilling 

It may be useful now to consider a 
concrete example of “Streamline Ex- 
ploration.” It is assumed that it is de- 
sired to explore certain territory and 
that a hole at least 9000 ft. deep is 
required and that it is proposed to set 
three strings of casing including con- 
ductor. Current normal practice 
would probably resolve into the fol- 
lowing program, which we will call 
“A”: Approx. Drill-pipe Hole 
length, ft. size, in. size, in. 
1334-in. conductor 


SE anne 56 
95-in. water 

string .........6000 4 12 
65-in. oil or 

combination 

string _.........9000 4 8, 


A streamline exploration program 
that we will call “B’ would, however, 


be as follows: 
Approx. Drill-pipe Hole 
length, ft. size, in. size, in. 


95-in. conductor 
string ...... 

7-in. streamline 
casing string 6000 34% 82 


1000 4 12 
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5-in. streamline 
oil or combi- 
nation string 9000 3% 6% 

The equipment for program “A” 
would be a heavy rig (equivalent of 
9-in. lineshaft), at least two 300-hp. 
engines, one 18-in. pump and a stand- 
by pump, both engine-driven, 1000 ft. 
of 6%-in. drill pipe, and 9000 ft. of 
4¥,-in. drill pipe. 

Program ““B” would only require a 
medium-weight rig (equivalent of 7- 
in. lineshaft), two 200-hp. engines, a 
14-in. pump and a standby 14-in. 
pump, both engine-driven, 1000 ft. of 
4l/,-in. drill pipe, and 9000 ft. of 3 /- 
in. drill pipe. 

The maximum dead load in program 
““A” would be 240,000 Ib. (the weight 
of the 95%-in. casing) ; the equivalent 
figure in program “B” would be 168,- 
000 Ib. (the weight of the 7-in. cas- 
ing), a reduction of 30 percent. All 
auxiliary equipment such as crown 
blocks, traveling blocks, etc., could, 
therefore, be correspondingly lighter. 


The total weight of equipment in- 
cluding casing and drill pipe to be 
transported under program “A” would 
be approximately 400 tons. The equip- 
ment required under program “B” 
would probably weigh at least 280 
tons. 


In jungle or virgin South American 
territory a difference in total weight 
of 120 tons and the lighter-weight 
single pieces of equipment would en- 
tail the saving of thousands of dollars 
on local transport expenses. Regard- 
ing unit weights the heaviest item in 
any Diesel rig is the power pump. A 
14-in. power pump (program B) 
weighs approximately 11 tons and an 
18-in. power pump (program A) 
weighs close to 20 tons. This differ- 
ence assumes enormous importance 
when pumps have to be transported 
through rough, roadless country. 


The comparison of cuttings re- 
moved under the above alternate pro- 
grams, based on values obtained from 
Fig. 2, may be listed as follows: 
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Program Program 
badd bec! 

Volume Volure 
of of 

cuttings,  cuttin»s, 
cu. ft. cu. f 
Conductor __..1400 79 
Water string _ ; 3900 197; 
Oil string —__. _..1200 63: 
: ee eee te 6500 330 


It will thus be seen that 48 perce it 
less material, principally shale or roc’: 
must be cut and removed from te 
hole in “‘B” than in program “A”. 

Turning now to the cost of rock bi-s 
and barytes, it may be assumed th t 
the drilling requires the use of eith>r 
barytes or rock bits. The absence of 
need for the use of one or the other 
in the average wildcat in Trinidad or 
South America would be almost tco 
good to be true. On the other hand, 
a combination of abnormal pressure 
conditions and hard-rock drilling is 
fortunately a rare phenomenon. In 
either case the cost of rock bits or 
barytes per ft. drilled is approximately 
proportional to the square of the di- 
ameter of the hole. Assuming the cost 
of barytes at $1.00 per sack, Fig. 3 
discloses the interesting fact that if 
more than one change of mud is re- 
quired in drilling a well and mud 
weighing 120 Ib. per cu. ft. is used in 
a 10-in. hole, the cost per ft. is 90 
cents for two changes and $1.35 for 
three changes. If the rock is not too 
hard and each bit averages 100 ft., the 
cost of rock bits in a 10-in. hole is 
$1.28 per ft. In other words, the cost 
of barytes per ft. can quite easily ex- 
ceed the cost of rock-bit drilling. 
Whichever condition prevails, there- 
fore, a small hole means dollars and 
cents to the operator. 

An actual example of what may be 
described as “Streamline Exploration” 
was No. 2 Rosario drilled by the Colon 
Development Company in Venezuela 
to a depth of 9030 ft. In this hole an 
854-in. conductor was set at a depth 
of 800 ft., 754-in. hole was drilled to 
9030 ft., and 434-in. casing set at a 
depth of 9010 ft. Equipment used 
was steam-driven and consisted of a 
7¥,-in. R. B. drawworks having two 
14-in. by 7%%4-in. by 14-in. pumps. 
Drilling time was 54% months. It is 
doubtful if this well cost more than 
$100,000 at normal rates of exchange 
even including transportation. This 
cost compares very favorably with 
most South American wildcats, which 
more often than not cost a quarter of 
a million dollars or more. 

There seems little doubt, therefore, 
that the practice of “Streamline Ex- 
ploration”’ will spread throughout the 
industry for deep wildcats just 4s 
“Slim-hole” drilling is becoming popu- 
lar for more shallow work. 
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Method of Designing Charts For 
Determining Compressor Capacities 


When a system is comprised of compressors of various 
sizes, a ready method of determining capacity is essen- 
tial during peak loads 


URING the winter heating sea- 

son when it is imperative that 
peak demands of a gas pipe-line system 
be closely correlated with the volume 
of gas that may be delivered, it is 
necessary to calculate capacities of 
various stations at various intake and 
discharge pressures. Charts or graphs 
will aid materially in making these 
calculations rapidly in conferences, or 
on other occasions when time is 
limited. Presented here is a brief de- 
scription of one method by which a 
set of charts may be prepared. 


The pumping capacity of a com- 
pressor is the compressor displacement 
in cu. ft. less the displacement of the 
piston rod in cu. ft. multiplied by the 
speed of the engine in r.p.m., and this 
product multiplied by the number of 
minutes in a day, corrections being 
made for pressure of intake gas and 
volumetric efficiency. Stated in a 
formula, this expression is: 


Pumping capacity = 
[(7R°H — ar*h) + 7R°H] 
S X T X AB X VE 
This formula applies to a single- 
cylinder, double-acting compressor 


having no tail rod. Symbols used in the 
formula are defined as follows: 


34 


m7 = 3.1416 
R= radius of the compressor cylin- 
der, in. 
H = length of the cylinder, in. 
r = radius of the piston rod, in. 
h = length of the piston rod, in. 
S = speed of the compressor, r.p.m. 
T = pumping period, min. 
AB = atmospheric basis factor. 
VE = volumetric efficiency factor. 


Considering each compressor separ- 
ately the variable factors are S, AB, 
and VE. 


When a gas transportation system 
includes stations having different sizes 
and types of engines, to set up a com- 
plete set of curves for each station 
would require a voluminous amount of 
work and of records. In order to elimi- 
nate this a set of curves may be de- 
vised that will serve for all compressors 
in the system, regardless of size. The 
writer realizes that discrepancies may 
appear, due to some of the general 
assumptions that are made, but checked 
by actual flow conditions at various 
stations, the accompanying graphs 
have proved to be accurate enough for 
estimating purposes. 


The first necessary step is to prepare 


P 625. 


Chart |. Determination of volumetric 
efficiency and compression ratio 
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G. H. McKAY 


received a bachelor’s degree in civil 
engineering from Mississippi State 
College, State College, Mississippi, in 
1930—After graduation, he was em- 
ployed by the Arkansas Natural Gas 
Corporation, and placed in its Junior 
Engineer Training Course where for 
two years he received field and 
office training in the various phases 
of the company’s operations in the 
gas production, gas transportation. 
gas compression, gas distribution, oil 
production, oil transportation, and 
natural gasoline departments — At 
the end of this period, seven years 
ago, he was placed on the general 
engineering staff of the Arkansas 
Natural Gas Corporation. 
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POINT... 


ABOUT WORKOVER JOBS 


OU could stuff a cavity with sand, 

but it wouldn’t stay there long— 
water would wash it away. It takes a free- 
flowing liquid, which STAYS liquid till 
the job is done, and then really gets 
HARD. That’s ‘Starcor’. Proof: 

A leading company, operating at - 
Refugio, has plugged back and squeezed 
the upper sand in over ten wells. “Starcor’, 
the delayed-setting cement, was used for 
the squeeze. Not a single failure. Point to 


remember, next time you have a plug or 





squeeze job. 
Use ‘Starcor™ for squeeze jobs, and for 


deep-wells, high temperatures and extra 





sulphate resistance. Use “Incor™* for wells 
of moderate depth. Use Lone Star for 


construction work above-ground. Port- 





land cements, all—backed by Lone Star’s 
record for quality, uniformity and all- 


around dependability over more than a 





quarter century. *Reg. U.S. Pat. Off. 
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TABLE | 
Compressor Station—Design Data 





compressor 


Type and make of 


Size of 
Rated hp. Rated compressor 
per unit cylinder, 
bore, in. x 
stroke, in. 

















1 0 
2 3 
. 2 
4 1 
5 4 
an 
? 3 
8 6 


Cooper double-acting tandem 
Cooper double-acting tandem 
Snow double-acting tandem 
Snow double-acting tandem 
Snow double-acting tandem 
Snow double-acting tandem 
Snow double-acting tandem 
Snow double-acting tandem 
Cooper double-acting tandem 
Cooper double-acting tandem 


134% x 36 




















TABLE 2 


Effective Displacement of Compressor Pistons Per Revolution 





Number and size cf compressors 


Station 


; Piston rod 
displacement, | displacement, 
no. per cylinder, | per cylinder, 
cu. ft. cu. ft 


Piston Effective 
displacement, 


per cylinder, 
cu. ft. 





10—twin 1344 x36......... - 
3—single 13 
4—single 144% x 36 
2—twin 16 x 48 


3—single 15% x 36 
6—twin 6% x 20 








. 262 


on oa # Whe 

















a table showing the statistical data of 
each station, such as Table 1; then 
Table 2 may be compiled showing the 
effective compressor piston displace- 
ment per revolution in cu. ft. Five 
charts have then been drawn from 
which the capacity of the stations may 
be calculated. The formula for the 
pumping capacity of a compressor 
stated in terms of factors from the 
charts is: 
Pumping capacity = (factor from 
Chart 3) X (factor from Chart 2) 
Factor from Chart 3 = 

[ (ar?H — or*h) + rR°H] S X T 
Factor from Chart 2 = AB X VE 
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Chart 1 factors, which are used on 
Charts 2 and 5, are volumetric efh- 
ciency and compressor ratio. Chart 4 
factor is used to correct the data of 
Table 2 plotted on Chart 3. Chart 5 
is used to check hp. capacity. 


The charts are set up in the order in 
which they are to be used, that is: 


Chart 1 is for calculating the vol- 
umetric efficiency and compression 
ratio at various intake and discharge 
pressures. The volumetric efficiency 
curve has been based on the formula: 


VE = .98 —.04R. This formula is 
derived as follows: 


Chart 2. Volumetric efficiency and 
atmospheric basis factor 





Volumetric efficiency of a compressor 
= Q/Qe. 
Qg = gas actually pumped at intake 
pressure, lb./sq. in. absolute. 
Qc = effective displacement of com- 
pressor piston, cu. ft. 
Clearance, slippage of gas past valves 
and pistons, wire drawing through 
valves, preheating of the intake gas, 
etc., affect the volumetric efficiency. 
Through many tests Weymouth de- 
termined that volumetric efficiency 
based on the theory that gas within the 
clearance volume expands isothermally 
fits actual conditions fairly well. 


Therefore 
VE=Kj1—M[(R./K) —1]—S } 
in which: 
K = 1 — fractional loss in intake 
pressure due to wire drawing 
through valves = 0.98. 


M = volumetric clearance = 4 per- 
cent of total displaced volume. 


= ratio of compression. 


= gas slippage past valves and 
pistons = 4 percent of total 
displacement. 


Substituting the above in the formula, 
it resolved itself into: 


VE = 0.98 — 0.04 R,. 


By attaching auxiliary volume 
spaces or clearance pockets to the heads 
of the cylinders, the variable clearance 
obtained may aid in regulating a com- 
pressor. When this is done the clear- 
ance factor must be corrected. Some 
compressors may have clearances as 
high as 10 or 15 percent. The com- 
pressors referred to in this article do 
not have auxiliary volume spaces at- 
tached and from past experience the 
writer has found the estimate of 0.04 
for clearance has proved a good aver- 
age for the comp-essors considered. 
When setting up one set of curves for 
several different units, the factors 
necessarily must be based on the aver- 
age. 

For a certain intake pressure and a 
certain discharge pressure the compres- 
sion ratio for all size compressors is 
the same. Likewise, using an average 
clearance for all compressors of 0.04, 
the volumetric efficiency at a specific 
compression ratio will be the same for 
all size compressors. Compression ratio 
has been calculated as the ratio of dis- 
charge to intake pressures, both ex- 
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Chart 3. For determining aispiace- 
ment of a compressor cylinder per 
day 
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pressed in lb. per sq. in. absolute. At- 
mospheric pressure equals 14.4 lb. per 
sq. in. Pressures on charts are gauge 
pressures, but are calculated as abso- 
lute pressures. 

From Chart 2 values of the factor 
combining volumetric efficiency and at- 
mospheric base may be obtained. This 
factor, under the assumption of a con- 
stant clearance for all compressors, is not 
a relation of compressor size but will 
vary directly as the intake pressure. 
The curves on Chart 2 have been based 
on (1) VE = 0.98 — 0.04R, and (2) 
AB= (P+ 14.4) + 14.4 = 0.0694P 
+ 1 in which P = intake pressure 


(gauge). 

Norte: If atmospheric pressure is 
other than 14.4, formula (2) should 
be corrected accordingly. 

The two factors combined may be 
expressed as follows: 

V.E.A.B. = (0.98 — 0.04 Ro) 
(0.0694P + 1) 


Chart 3 is for determining the dis- 
placement of a compressor per day at 
various speeds. As presented, this chart 
has been limited to the compressor sizes 
with which the writer works. It in- 
cludes, therefore, only those speeds at 
which these engines are operated. In 
developing this chart for other systems 
it is an advantage to include only the 
speeds apt to be employed, as an exces- 
sive number of lines makes the chart 
confusing. 

As stated before, this chart is based 
on the cu. ft. of effective displacement 


i 





Chart 4. Determining compressor 
cylinder displacement per revolution 
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per compressor, taken from Table 2 
(or from Chart 4 less the displacement 
of the piston rod) multiplied by the 
speed of the engine in r.p.m. This 
product may be read from the chart 
and then multiplied by the number of 
minutes per day (1440) to obtain the 
displacement per 24 hr. 


Chart 4 affords a rapid means of de- 
termining compressor cylinder dis- 
placement per revolution. This chart is 
a useful supplement to Table 2 and 
may be used, for example, to determine 
the increased displacement of a cylin- 
der that has been re-bored and en- 
larged after Table 2 was prepared. Dis- 
placement has been calculated from the 
following formula: 


Displacement = 7R?H, or 0.7854D?H 


R = radius of compressor cylinder, in. 





D = diameter of compressor cylinder, 
in. 

H = length of compressor stroke, in. 

Chart 5 has been prepared to show 
the energy required to compress gas at 
various compression ratios. The indi- 
cated hp. of a compressor is equal to 
the theoretical work w, expressed in 
ft-lb. per min. divided by 33,000. 

or 

w 


IH? = 33,000 See se (1) 
When W = theoretical work per day, 
ft-lb. 
then IHP = -— ts 





33,000 X 60 X 24 


W = force X distance = m.e.p. X 
area of piston X length of stroke 
number of strokes per 24 hr. 


Let PD = piston displacement per 24 
hr. = area of piston X length of 
stroke X number of strokes per 
24 hr. 

Then W = me.p. XK PD... . (3) 


Weymouth* from experience has found 


2 
m.e.p. — AP [ 1.08 + 0.05( x ) 
0 


log. Ro 
AP = atmospheric pressure = 14.4 
lb./sq. in. = 2073.6 lb./sq. ft. 


2 
m.e.p. = 2073.6| 1.08-+-0.03( =) | 
ere. 0k es (4) 


(Continued on page 40) 








*p. 762—Gas Engineers’ Handbook. 
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RNAL COMBUSTION ENGINE Gafaman® 


Equipped with a Twin Disc Torque Converter, your internal com- 


bustion engine will have true steam engine performance because: 





The Twin Disc Torque Converter permits the engine always to 
be operated within its most efficient range. 


It greatly increases the delivered torque at low speeds. 
It provides the flexibility and smoothness of steam. 


Only one control—the engine throttle—for the entire torque 
speed range. 


The effective speed range is greatly increased. 


Cushions and absorbs all shock loads. Handles the heaviest 
loads without jerking. 


No gears to shift —no clutches to slip—no stalling the engine. 





8. Fool proof—no adjustments needed. 


Twin Disc Torque Converters have already established their per- 
formance in oil field drilling service. Complete operating records 
are available. Ask for Bulletin 119. 



























































TWIN DISC CLUTCH COMPANY + 1329 RACINE STREET + RACINE, WISCONS'* 


New! WAUKESHA combines a 
ge ENGINE with 
a TORQUE 


wide speed ran 


(above) At Clay City, Illinois, J. Milnor Bissey 
No. 2, the Pure Oil Company is drilling to 2960 feet 
with this 138-151 hp., 6-cylinder Model GAKU Wau- 
kesha Gas Engine with direct coupled Twin Dise 
Torque Converter drive and Oilwell rotary table. 


(right) Waukesha Model 6-WAKU, 193-210 hp. 
gas drilling engine with Twin Dise Torque Con- 
verter and gasoline engine starting system. A 
complete self-contained power plant; no batter- 
ies, no generator, no electrical system to maintain. 


¥ A drilling engine 














with inherent torque-speed action of steam 


At last an internal combustion engine that auto- 
matically adjusts the torque output to the power de- 
mand. Low speeds—high torque, with proportional 
torque reduction as speeds increase. Maximum 
torque on take-off shaft available at stall. Only a wide 
speed range engine can utilize all the possibilities of 


a torque converter. Your only control is the throttle. 


These Waukesha multi-cylinder, MULTI-FUEL 


waunesHn fy|fi-Fyol ENGINES 


Engines have that wide speed range trait, and be- 
sides that they can burn diesel oil, natural gas, 
butane or gasoline. To change from one fuel to 
another you do not change engines-—only fuel 


accessories. Not one internal part need be touched. 
100 to 200 hp. sizes. Write for literature. 


WAUKESHA MOTOR COMPANY, WAUKESHA, WIS. 
NEW YORK TULSA LOS ANGELES 
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(Continued from page 37) 

The volume of gas Q displaced by a 
compressor per day expressed in mil- 
lions of cu. ft. is the compressor dis- 
placement per day times the volume- 
tric efficiency divided by 1,000,000. 


_ (PD) (VE) 
_ 1,000,000 
Note: VE = 0.98 —0.04R, as de- 

rived in the detailed description of 

Chart 1. 
1,000,000Q. 

VE 
__ 1,000,000Q 
—s 0.98 —0.04R, °°” 


Then PD = 





(5) 


Then substituting equations (4) and 
(5) in equation (3) 


Ww =| 2073.6| 1.08 + 0.05() | 


1,000,000Q _ 
loge Rot X 0.98 —0.04R, * ‘© 


Substituting equation (6) in equation 


(2) 
IHP = 1,000,000 4 2073.6 


1.08-+ 0.05 (z:) | loge Ro 


0.98 — 0.04R, 
1 
33,000 X 1440 


IMP = 
2,073,600,000Q| 





x 





1.08 — 0.05 
(x.) |" 
Ro — 
47,520,000 (0.98 — 0.04R.) 


1 2 
43.640] 1.08-+ 0.05( =) | oe. R, 
0.98 — 0.04R, 








No correction for temperature has 
been made in this formula as it is as- 
sumed all gas is measured at a 60°F. 
basis, or 520° absolute basis. 

The formula with a correction for 
temperature would be 


IHP — 


1 2 
0.08388 QT | 1.08 + 0.05{ —— 
< | hd (aa) | 
loge Ro + 0.98 —0.04R,.... (8) 


in which T = temperature of intake 
gas, °F. abs. 


Chart 5 has been calculated from 
formula (8). 


How To Use Charts and Tables 


Example: 


How much gas will compressor sta- 
tion no. 1 compress when the intake 
pressure is 125 lb. per sq. in. gauge, 
the discharge pressure is 400 lb. per sq. 
in. gauge, and the engine speed is 125 
r.p.m.? 

Using Chart 1: 

Find 400 lb. per sq. in. gauge dis- 
charge pressure on the horizontal axis 
and follow this line vertically to the 
125 Ib. per sq. in. gauge intake pressure 
line, then follow a horizontal line from 
the point of intersection to the volu- 
metric efficiency line, and then verti- 
cally down to the volumetric efficiency 
scale. Record the volumetric efficiency 
reading of 86. Again, from the point 
where the 400 Ib. discharge line inter- 
sects the 125 lb. intake line, follow a 
horizontal line to the compression ratio 
scale and record this reading of 2.97. 
Now using Chart 2: 

Find 125 lb. per sq. in. intake pres- 
sure on the horizontal axis and follow 
the vertical line to the atmospheric 
basis line; from the point of intersec- 


85 90 95 100 


Chart 5. Power required to compress 
gas 





Oe 


tion follow the horizontal line to the 
volumetric efficiency line (86), the 
value obtained from Chart 1. Then, 
from the point where these lines inter- 
sect, follow a vertical line to the volu- 
metric - atmospheric - basis- factor line 
and record the reading of 8.3. 

Using Chart 3: 


From Table 2 obtain the effective 
displacement area per revolution, 
which is 5.701 cu. ft. for station 1. 
On Chart 3 follow the horizontal line 
from this point on the vertical axis to 
the line representing the speed of the 
engine (125 r.p.m.); then from the 
point of intersection of these two lines 
follow vertically to the “time curve”; 
then from this point follow horizon- 
tally to the M.C.F. displacement per 
day scale and record the reading of 
1020 M.C.F. 

Now with the factors obtained from 
Charts 1, 2, and 3, the capacity of the 
station is calculated merely by multi- 
plying the factors just determined. For 
the above problem multiply the read- 
ing from Chart 3 (1020 M.C.F.) by 
the factor obtained from Chart 2 (8.3) 
and this will give you the capacity 
of the compressor cylinder (8466 
M.C.F.). This is a twin unit. The ca- 
pacity of each unit, therefore, is ob- 
tained by multplying the capacity of 
each cylinder by 2. Then multiply the 
product by the number of compressors 
in the station (10) and this will give 
the total compressor station capacity 
(169,320 M.C.F. per day). 

The above calculations give the ca- 
pacity of the compressors of the station 
but do not take into effect the hp. 
required to compress this amount of 
gas. 


Chart 5: 


Find 2.97 (the compression ratio 
taken from Chart 1) on the compres- 
sion ratio scale and follow a line hori- 
zontally to the hp. curve. From this 
point follow a line vertically to the 
scale of hp. per 1000 M.C.F. per 24 
hours and record this reading of 60. 
Then multiply this by the number of 
1000 M.C.F. compressed per day 
(169) to obtain the total hp. required 
(10,140). Now checking this with 
Table 1 for the designed hp. of this 
station, we see there are 10 units hav- 
ing a rated hp. per unit of 1000. The 
total hp., therefore, of this station is 
10,000, which is approximately the 
energy required. 
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SUCKER RODE 


have en too! 
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Triple heat-treatment makes them 
stronger, tougher, more dependable 


ROWDS cheered when this old timer 
chugged down the track at 15 miles per 
hour. But now the modern streamliner zips 
across the country at 80 miles per hour and 
we think nothing of it. Much of this progress 
in railroading was made possible by the use 
of stronger heat-treated alloy steels. 
“Oilwell” applied this same principle in 
developing triple heat-treated sucker rods. 
Deeper wells demanded sucker rods of 
greater strength, toughness and resistance 
to fatigue. But physical conditions limited 
the size of the rods. 
“Oilwell’s” exclusive process of normaliz- 
ing, quenching and drawing over the entire 


length of the rod solved the problem by ob- 
taining greater strength with smaller cross- 
sections. Vital parts of modern locomotives 
that must stand up under repeated heavy 
shock loads are given similar heat treatment. 

“Ojilwell’s” complete line includes rods of 
various combinations of alloys, painstak- 
ingly selected to suit different corrosive and 
load conditions. “Oilwell’s” metallurgically 
and mechanically trained and experienced 
sub-surface engineers with modern testing 
equipment will gladly help you analyze your 
wells. They will recommend grades and sizes 
most economical for your needs. Inquire at 
the nearest “Oilwell” store or office. 
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Graphic Interpretation of Evaporation 
Losses From Vented Tanks 


Alternative method of developing formulas is 
based on previously published material 


By R. F. LARSON, Assistant Professor of Mechanical 


and 


Engineering, University of Illinois 


J. A. GOFF, Dean, Towne Scientific School, 


HE purpose of this article is to 

supply an independent treatment 
of certain of the calculations involved 
in determining the evaporation loss 
from a vented crude oil storage tank, 
as presented in a recent article on the 
subject by Walter F. Rogers.’ The as- 
sumptions on which the analysis is to 
be made are the following: (1) a def- 
inite vapor-pressure curve; (2) com- 
plete saturation at all temperatures; 
(3) negligible changes in the volume 
of the vapor space; (4) applicability 
of the perfect gas laws and therefore 
of Dalton’s Law. 

According to Dalton’s Law each 
constituent of the gas mixture occu- 
pies the whole volume V independently 
of the presence of the other constit- 
uent and exerts a certain partial pres- 
sure (p for the oil vapor, P—p for the 
air). Dalton’s Law implies the perfect 
gas laws; hence: 

v= naRT — ngRT «» <0) 

P—p 
in which n, denotes mols of air and ng, 
mols of oil vapor. From (1) the fol- 
lowing — are derived: 


dn, = 


and 

SS ae 

a = gee + (3) 
In (2), —dn, may be interpreted as 
loss of air through the vent due to in- 
crease in temperature and (3) specifies 
the composition of the escaping mix- 
ture. Combining (2) and (3), there- 
fore, the loss of oil vapor through the 
vent is 


Lae eee BT =) 
~ = R = i( + (4) 


Graphical interpretation of (4) is 
aided by rearranging. Multiply and 
divide the right-hand member by 
(P—p)/T to 7. . 


Vv "P) 
~— is d log. ( T 


~TWalter F. “Ro ers, *‘Method for Calculating 
Oil Evaporation Losses’’, The Petroleum Engi- 
neer, June, 1938, pp. 39- 43; July, 1938, pp. 48-52. 


—dn, = 


42 


University of Pennsylvania 


Then multiply both sides by 
RT,/PV, where T, is any convenient 
constant temperature and the total 
pressure P is regarded as constant. The 


result is 
RT, /P T 
i me 2 
(*pv')= try “8(p5) 
Finally, in order to make the equa- 
tion completely dimensionless, the 
quantity 


p/P 


0 = =. d log, (P/T.) 


may be added to both sides giving 


is ngRT,\ _ 
(eR) - 


p/P 


T/T, ‘d log. 


Integration of (5) gives 


_An,R T, =| 7 _ p/P 
PV T, 


br 

T/T. 
1—p/P 

wherein Ang denotes the loss of oil 


vapor (mols) by evaporation during a 
temperature increase from T, to T. 


d log. 


The procedure in evaluating the in- 
tegral of (6) is illustrated in Table 1. 
The figures in the third column are 
based on the choice T,— 490° R; 
those in the fourth column on the 
vapor-pressure curve B, Fig. 1. Values 


P p/P 
of the integrand ( T/T. ) are plotted 


as ordinates against values of log, 
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YOU USE THE SAME 
PISTON BODY OVER 
AND OVER AGAIN. 


For another long run of efficient 
performance, you simply buy new 
rubbers — $9.00 a ‘pair, 634” 


size. Other sizes in proportion. 
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T/T. 
(J P 
the areas between the limits T, and 
successively higher temperatures T are 
obtained by counting squares, or by 
using a planimeter. These areas give 


the values of AngK 1, listed in the 


PV 
table. Application of this procedure to 
all the curves of Fig. 1 yields the cor- 
responding curves of Fig. 3. 


) as abscissas, Fig. 2, and 


An illustrative example will show 
how the curves of Fig. 3 are to be used. 
Assume a West Texas crude to which 


Curve B of Fig. 3 applies in an 80,000- 

bbl. tank filled to within 1 ft. of the 

eaves of the tank roof. The volume of 

the vapor space is 35,600 cu. ft. and 
assuming P = 14.7 lb. per sq. in. 

PV/RT, = 14.7 XK 144 & 35600 
1544 X 490 





= 99.6 mols. 

Next assume that the temperature of 
the vapor spaces rises continuously 
from a minimum value of 80°F. at 
night to a maximum of 130°F. the 
following day. Then the evaporation 
loss is 

ng = 99.6 (0.816 — 0.127) = 

68.6 mols. 
Finally, assuming a molecular weight 
of 72 lb. per mol, appropriate to pen- 
tane, the weight of oil lost is 

68.6 X 72 = 4939 |b. 
Liquid pentane has a specific gravity 
of 0.63 so that this loss may also be ex- 
pressed as 945 gal. or 22.5 bbl. Using 
Curve C instead of Curve B, the cal- 
culated loss for the same conditions 
would be 3345 Ib. 

It will be noted that the curves of 
Fig. 3 rise increasingly rapidly at the 
higher temperatures, approaching in- 
finity as the temperature approaches 
the boiling point of the oil. This indi- 
cates that an infinite amount of oil 
would be evaporated at the boiling 
temperature. For a single pure sub- 
stance all the available liquid would 
evaporate before the temperature could 








TABLE 








Temperature 





Vapor 
Pressure 


“R.. p/Po 


Loss by 
Evaporation 
(dimensionless) 

p/Po /To 4ngR To 


T/To 


Ordinate 





490 
510 
530 
550 
570 
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Fig. 3 





rise further. For a crude oil, evapora- 
tion or boiling would continue from 
the surface, with a slowly increasing 
boiling temperature; however, the loss 
would depend upon time and the 
nature of the crude oil, and this an- 
alysis would not apply. 


At temperatures below the boiling 
point of the oil, and in the absence of 
windage, the vapor loss would be inde- 
pendent of time, and would depend 
only on total temperature rise. When 
the temperature rise is not continuous 
and is divided by periods of falling 
temperature, it is only necessary to 
evaluate the loss for each period of rise 
separately from the integral loss curve, 
Fig. 3, and add them. For relatively 
pure hydrocarbons or for refined oils 
whose vapor pressures are below atmos- 
pheric, and whose vapor-pressure 
curves would not change appreciably, 
the method offers a quick way of 
evaluating evaporation loss. It is only 
necessary to have the integral loss 
curve for the oil, and to know the 
vapor space of the tank in question 
and the actual or assumed temperature 
variation. 


In conclusion, the writers wish to 
make clear that they make no claim 





for the validity of the various assump- 
tions on which their analysis is based. 
No account is taken of time required 





ne} 


for diffusion of oil vapors and of air, 
which, in periods of very rapid tem- 
perature rise, may seriously affect the 





actual loss of vapor. If these assump- 
tions are wide of the truth, then the 
analysis has perhaps only academic 
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value. On the other hand, it does seem 
important to offer this alternate method 





of treating the analysis proposed by 





. 4 8 40 WE 74 
7 
Vacves oF Loe, I 


Rogers, especially as the latter analysis 
has appeared elsewhere in the literature. 
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Pyrolytic Alkylation of Hydrocarbons 





fF PESEARCH in the chemistry of 
AX. hydrocarbons during recent years 
has established that pyrolysis of gas- 

sus hydrocarbons not only leads to a 
olymerization of olefinic hydrocarbons 
but also results in a simultaneous com- 
bination of olefins with other hydro- 
carbon types. During the pyrolysis the 
paraffinic hydrocarbons are generally 
far less reactive than olefinic com- 
sounds but paraffin-olefin combination 
may be easily effected when using 
proper operating conditions. The aro- 
matic-olefin juncture also can be car- 
ried out in the pyrolysis process. 

The so-called alkylation process, in 
which these combinations are formed, 
plays a very important part in the 
manufacture of different petroleum 
products. Alkylation reactions have 
been known for a long time, even be- 
fore the development of the oil-refining 
industry. Spilker? observed in 1890 
that the aromatic hydrocarbons when 
submitted to the action of sulphuric 
acid enter into reaction with olefinic 
hydrocarbons, resulting in the forma- 
tion of alkylated derivatives. 


Other investigators experimenting 
with the phenomena of alkylation have 
stated that under the above conditions 
olefinic hydrocarbons may also be com- 
bined with paraffinic compounds, form- 
ing the corresponding alkylated deriva- 
tives. According to the theory of Ipa- 
tieff, this catalytic phenomenon involv- 
ing sulphuric acid consists in the labile 
combination with olefinic hydrocar- 
bons in the first phase, forming sul- 
phuric-acid-ester, this ester then enter- 
ing into reaction with a paraffinic or 
cyclic hydrocarbon. It has been stated, 
however, by other experimenters that 
the sulphuric acid-alkylation of olefins 
with aromatic hydrocarbons can be ob- 
tained much easier than with paraffinic 
hydrocarbons, although great difficul- 
ties are encountered in the first case 
under normal conditions. 


Different experiments of Ipatieff 





Berichte. 1890, 3169. 





By RAFAEL FUSSTEIG 
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have shown that the action of ethy- 
lene on aromatic hydrocarbons when 
sulphuric acid is employed does not 
lead to an alkylation at atmospheric 
pressure. At higher pressure, however, 
of 58 atmospheres the alkylation reac- 
tion takes place. Under these condi- 
tions, ethylene-benzol juncture will oc- 
cur in small amounts, resulting in a 
small yield of ethyl-benzol. Further 
investigations under the same condi- 
tions but using butylene instead of 
ethylene have shown that the higher 
the sulphuric acid concentration the 
more complete the alkylation and the 
higher the boiling range of the con- 
densation product. Ipatieff found that 
90-96 percent sulphuric acid alkylates 
isobutylene easily, although the same 
hydrocarbon treated by 80 percent 
sulphuric acid is only polymerized. 





Alkylation process permits transformation of inferior 
hydrocarbons into high-octane gasoline—quality of 
lubricants and waxes may be improved 


When contacting isobutylene by 70 
percent sulphuric acid only the reac- 
tion of the first phase takes place, that 
is, a corresponding ester is formed. 
Thus the alkylation of olefins and 
either aromatic or paraffinic hydrocar- 
bons in this manner may be a very 
uneconomic method as very high pres- 
sures are required and because a change 
in concentration of the sulphuric acid 
results in a change of alkylation reac- 
tions. Furthermore, the separation of 
the alkylated derivatives from the acid 
is in itself a rather complicated and 
expensive process. 


Investigators, therefore, have been 
searching for other conditions more 
conducive to easy and inexpensive al- 
kylation. As a result of this work, a 
number of catalysts have been found 
that aid in an almost ideal alkylation 
reaction. Phosphoric acid has been 
proved to be a good catalyst for the 
alkylation of olefins and aromatic hy- 
drocarbons. Malishew* was the first to 
report the value of phosphoric acid as 
a catalyst in aiding alkylation. He de- 
scribes the results of the use of a mix- 
ture of phosphorous pentoxide, cresol, 
and lampblack as a catalyst for the 
alkylation of olefins and aromatic hy- 
drocarbons. Phosphorus pentoxide is 
able to form benzol-mono-dimeta- 
phosphoric acid at 120°C., and ben- 
zol mono-trimeta-phosphoric acid 
(C,H,P.O,H;) at 200°C. This affinity 
of phosphorous pentoxide for benzol 
explains the mechanism of its alkyla- 
tion power. As a result, the above-men- 
tioned complex compounds enter into 
reaction with olefins, resulting in the 
formation of alkylated derivatives. 

Ipatieff® has found that 85-90 per- 
cent orthophosphoric acid can be used 
as a catalyst for the direct alkylation of 
aromatic hydrocarbons and olefins. The 
alkylation of benzol and ethylene has 
been effected in the presence of the 
above-mentioned catalyst under a pres- 





2Petroleum. 1936, No. 19. 
3J, of Ind. Eng. Chem, 1936, 222. 





sure of 60 atmospheres and a tempera- 
ture of 300°C. In the reaction, one 
mole of benzol combined with three 
moles of ethylene. Ipatieff did not ob- 
serve any other reactions, this indicat- 
ing that a complete alkylation reaction 
had occurred. The products obtained 
from this reaction consisted of ethyl- 
benzol, m-diethylbenzol, sym-triethyl- 
benzol, and tetraethylbenzol. These 
products when submitted to a destruc- 
tive hydrogenation process resulted in 
the formation of ethane and benzol, 
thus proving that ethyl groups were 
attached to aromatic nuclei. 

Further experiments involved the 
alkylation of naphthalene and ethylene 
under the above-mentioned conditions. 
In this instance, 40 percent naphtha- 
lene could not enter into reaction, and 
in the alkylation of benzol 30 percent 
remained unchanged. Each mole of 
naphthalene that entered into reaction 
combined with two moles of ethylene, 
the product corresponding to diethyl- 
naphthalene. Likewise, in this process 
no side reactions could be observed, in- 
dicating alkylation was complete. 

These reactions indicate that ethy- 
lene can be considered as the best start- 
ing material in the alkylation of cyclic 
compounds in the presence of ortho- 
phosphoric acid. Of other olefins, 
propylene has less alkylation power 
than ethylene. Under the conditions de- 
scribed, propylene in contact with ben- 
zol or naphthalene results in correspond- 
ing alkylated derivatives but it only 
partly polymerizes. In other words, 
propylene undergoes both alkylation 
and polymerization reaction. Likewise, 
butylene exhibits less alkylation power 
than does propylene. Under the condi- 
tions described, the major part of bu- 
tylene will be polymerized. Only a very 
small part undergoes the alkylation re- 
action. In other words, the higher the 
molecular structure of the olefin, the 
smaller its tendency to alkylation and 
the stronger its polymerization power. 

In the alkylation of paraffinic hydro- 
carbons and olefins, the mechanism of 
the thermal paraffin-olefin juncture re- 
action involves much the same consid- 
erations as the better-known thermal 
decomposition of paraffinic hydrocar- 
bons. For example, if butane is submit- 
ted to a proper decomposition, ethylene 
and ethane will be formed. When ethyl- 
ene is submitted to an alkylation proc- 
ess with ethane, butane will be formed. 
Thus, various paraffinic hydrocarbons 
may be formed. 

Paraffinic hydrocarbons formed by 
the alkylation process may react with 
still a second molecule of olefin to form 
a complex mixture of paraffinic and 
olefinic hydrocarbons. Splitting reac- 
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tions of the synthesized paraffinic hy- 
drocarbons also take place during the 
alkylation process. These reactions will 
sometimes take the reverse path of the 
synthesis that produced them, but may 
take other paths as well. These second- 
ary reactions may produce a complex 
mixture of paraffinic hydrocarbons as- 
sociated with limited amounts of many 
olefins. Of course, in the alkylation 
process olefins may combine with ole- 
fins, this olefin-olefin juncture being 
then alkylated by paraffinic hydrocar- 
bons to form alkylated derivatives. For 
example, ethylene and propylene can 
enter into reaction to form pentylene, 
which may then be submitted to the 
alkylation reaction with a paraffinic 
hydrocarbon. These reactions offer an 
interesting field for the application of 
thermodynamics but the problem is 
complicated by the synthesis of a large 
volume of paraffinic and olefinic iso- 
mers, each having several paths of de- 
composition. 

During the alkylation process differ- 
ent secondary reactions may take place 
inasmuch as condensation and cycliza- 
tion also enter in this process. Of 
course, some of the reactions proceed 
more rapidly than others, depending 
upon operating conditions. In the in- 
itial phase of an alkylation conversion, 
olefin-paraffin and olefin-olefin combi- 
nations occur rapidly. In this phase, 
pressure plays a very important role. 
High pressures should permit the addi- 
tion of olefin of very low concentra- 
tion to obtain extensive conversion to 
almost pure primary alkylation prod- 
ucts, and also result in higher paraffinic 
hydrocarbons by secondary alkylation. 
Lower pressures should require a 
slightly higher olefin concentration and 
facilitate production of larger amounts 
of polymerized olefinic hydrocarbons, 
accompanied by formation of paraffins, 
resulting in a complex mixture of 
paraffinic and olefinic hydrocarbons be- 
fore conversion has proceeded very far. 


According to Frey and Hepp,* the 
highest pressure may be conducive to a 
fairly clean-cut synthesis by alkyla- 
tion; lower pressures may permit fairly 
efficient utilization of olefin in alkyla- 
tion but result in the production of 
complex products. Low pressures of 
only a few hundred pounds allow ther- 
mal alkylation to contribute some gaso- 
line hydrocarbons but most of the final 
polymerized product is olefin polymer 
and other cyclic compounds. This indi- 
cates that ethylene is a somewhat bet- 
ter reactant for thermal alkylation 
than proylene or butylene in respect to 
reaction rate and thermodynamic driv- 
ing force. 


4J, of Ind. Eng. Chem. 1936, 1439. 


By alkylation it is possible to trans 
form hydrocarbons of inferior qualit) 
to gasoline-like hydrocarbons having . 
high octane number. Thus when iso- 
butane is submitted to an alkylatio: 
process with ethylene, 2, 2-dimethy!] 
butane is formed. Of course, variou 
other reactions take place in each alky 
lation process, leading to the formatio: 
of aromatic’ hydrocarbons and tar. Thi 
formation depends largely upon th 
olefin concentration. In other words 
these reactions are rapid and extensiy 
when the partial pressure of olefins i 
high. 

In summary, it may be said that » 
single alkylation yields cyclic hydro 
carbons, tar, and even coke. Paraffini: 
hydrocarbons of higher molecular 
weight undergo splitting and not con 
densation as to aromatics and olefins 
when they are exposed to conversion 
temperatures, and this accounts for the 
virtual absence of tar under favorable 
alkylation conditions in which the ole- 
fin concentration is low. The opinion 
of Frey and Hepp is that in high-pres- 
sure alkylation, very high conversions 
per thermal treatment can be obtained 
with only slight carbon-forming tend- 
ency. 

High-pressure thermal conversion of 
propane, butane, etc., yields gasoline 
accompanied by only a small amount 
of tar, and this behavior can be as- 
cribed to the alkylation-type conver- 
sion predominating; the continuous ad- 
dition of the olefin reactant is accom- 
plished by continuous cracking of .a 
portion of the propane and butane. The 
flow of all the alkylation reactions de- 
scribed, however, can be conveniently 
regulated by the use of proper catalysts. 
The most important catalysts used for 
this purpose are aluminum chloride, 
boron fluoride, zirconium chloride, 
nickel oxide-alumina, as well as sul- 
phuric acid, phosphorous pentoxide, 
and phosphoric acid, the latter three 
catalysts having been discussed previ- 
ously. 


The alkylation of aromatic hydro- 
carbons and olefins employing alumin- 
um chloride has been studied recently 
by Ipatieff. This investigator has ob- 
tained an alkylation of cyclic hydro- 
carbons and ethylene in the presence of 
aluminum chloride at a temperature of 
50-75°C. at normal pressure, resulting, 
after several hours of processing, in a 
series of alkylated derivatives. Under 
these conditions, cyclohexane, methy!- 
cyclohexane, and methyl-isopropylcy- 
clohexane were alkylated by ethylene 
to obtain a rearrangement and dehy- 
drogenation of these compounds. Ben- 
zol was alkylated under the same con- 
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ditions with 2, 2, 4-trimethylpentane 
to obtain an alkylated product possess- 
ing high lubricating qualities. Alu- 
minum chloride can also be used as a 
catalyst in the alkylation of benzol 
with propylene, 1-butane, isobutylene, 
pentylene, octylene, nonylene, etc. 
Without a proper catalyst, the alkyla- 
tion of these hydrocarbons can take 
place only partly if at all, as the pol- 
ymerization reactions predominate de- 
spite a careful control of temperature 
and pressure. The alkylation reaction 
will predominate, however, when a 
proper catalyst is used. Boron fluoride, 
however, has a much better alkylation 
power as a catalyst for the reaction be- 
tween cyclic compounds and olefinic 
hydrocarbons. The reason for this is 
that boron fluoride does not react with 
all naphthenic hydrocarbons but only 
with the carbon atoms having tertiary 


bonds. 


This indicates that boron fluoride is 
much more selective than aluminum 
chloride. Either of these two catalysts 
is capable, however, of causing an alky- 
lation between isoparaffinic and olefinic 
hydrocarbons. It is interesting to note 
that in the alkylation process the use 
of aluminum chloride may result in 
undersirable reactions, but boron fluo- 
ride usually leads to the formation of 
uniform products. Generally, this alky- 
lation between paraffins and olefins can 
be expressed as follows: " 


cH 
CcC—C 

| dl 

for instance, the alkylation of isobu- 
tane and ethylene occurs in the follow- 
ing manner: 


-C—H+C=C=— 
| 


CH, 
| 
CH,—C—H+CH,—cCH, -—> 
| 
CH, 


This type of reaction occurs in all alky- 
lation processes involving all isopar- 
affins. The great difference between the 
catalytic action of boron fluoride and 
aluminum chloride is in their respective 
behaviors to normal paraffinic hydro- 
carbons. Aluminum chloride permits 
successful alkylation between normal 
paraffins and olefins, but boron fluoride 
is unable to cause these reactions even 
in small amounts. Aluminum chloride 
causes the alkylation of normal par- 
affins and ethylene under a pressure of 
15 atmospheres and even under nor- 
mal pressure. The reason for this lies 
in the fact that aluminum chloride re- 
arranges normal paraffins in the first 
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phase into isoparaffins, these compounds 
being then submitted to the alkylation 
reactions with the corresponding ole- 


fins. 


Ipatieff and Grosse® have studied the 
rearrangement of paraffinic hydro- 
carbons in the presence of aluminum 
chloride, and have stated that this 
catalyst converts paraffins into a com- 
plex mixture of paraffins of lower and 
higher molecular weight according to 
a reaction type that has been termed 
“autodestructive alkylation.” The pres- 
ence of hydrogen chloride, however, is 
necessary for the reaction, added either 
directly or indirectly as, for example, 
through the addition of water. If every 
trace of hydrogen chloride and water 
is eliminated, aluminum chloride does 
not react with the hydrocarbons to any 
material extent unless the temperature 
is increased sufficiently, i.e., to about 
150-200°C., to cause the formation of 
hydrogen chloride. This retarded action 
is caused by the reaction between 
aluminum chloride and the paraffin 
itself. 


In the catalysis of paraffinic hydro- 
carbons using aluminum chloride, four 
principal reactions take place: (1) 
alkylation; (2) isomerization, (3) 
polymerization, and (4) catalytic 
cracking or bond splitting. The isomer- 
ization can be accounted for principally 
by a splitting of a normal paraffin, i.e., 
n-hexane into n-butane and ethylene, 
according to the following reaction: 


CH,-CH.-CH,-CH,-CH,-CH, —> 
CH,-CH,-CH,-CH,+CH,=CH.,; 


this n-butane being then submitted to 


CH, 
| 


Cl. +-C.—6H, cn, 


CH, 


the isomerization process, then to the 
alkylation reaction simultaneously with 
ethylene, according to the equation, 


H 


may be polymerized to other olefins, 
but later this will again alkylate a 
paraffin, and form a paraffin hydrocar- 
bon of a higher molecular weight. 
Ipatieff proves that only such combined 
polymerization-alkylation takes place 
in this process as no free olefins are 
ever observed in the reaction products. 
In the bond-splitting the rupture of 
carbon-carbon bonds occurs, resultin: 
in the formation of olefins, either di- 
rectly or through free radicals and 
hydrogen disproportion. Ipatieff, there 
fore, proposes to call the above reac- 
tions “autodestructive alkylation” cf 
paraffins. 


In the same manner the alkylation of 
aromatic hydrocarbons with paraffins 
takes place in the presence of aluminum 
chloride. This alkylation consists in 
splitting the paraffins into paraffins and 
olefins; the olefinic molecule being in 
the nascent state enters into reaction 
with the aromatic compound, forming 
alkylated products. This autodestruc- 
tive alkylation can take place in the 
presence of aluminum chloride when 
benzol is submitted to an alkylation 
process with isodctane at a temperature 
of 25-50°C. and under normal pres- 
sure. These conditions lead to the for- 
mation of butylbenzol, isobutane, and 
p-dibutylbenzol. 


In conclusion it is believed that alky- 
lation processes will be of great influ- 
ence in the further development of 
methods for producing synthetic petro- 
leum products. When using proper 
alkylation reactions, lubricating oils of 
high quality, gasoline of a high octane 
number, paraffin waxes, etc., can be 
produced. Although thermal polymer- 
ization of gaseous olefins to motor fuel 
ordinarily leads to the formation of a 
complex mixture of hydrocarbons, the 
use of favorable alkylation conditions 
makes possible the synthesis of isopar- 
affins of varying structure and molec- 
ular weight or volatility by the choice 
of suitable reactant paraffins and ole- 


H 


CH,—CH.—C—CH,-++CH,=CH, —»CH,—CH,—C—CH, (isohexane). 


H 


In the same manner, normal butane 
will be rearranged into isobutane. After 
being split into ethane and ethylene, 
these are then submitted to isomeriza- 
tion and alkylation to form isobutane. 
In the polymerization of paraffins in 
the presence of aluminum chloride, the 
olefin formed in the above reaction 


5], of Ind. Eng. Chem. 1936, 461. 


| 
CH, — CH, 


fins. Such isoparaffins, particularly the 
more highly branched in structure, 
have high anti-knock ratings and 
possess high stability, calorific value, 
and lead susceptibility. These char- 
acteristics are particularly desirable in 
aviation fuel. Isoéctane, now a well- 
known example, may be produced by 
the alkylation process. 
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H. C. GIVENS 


Mechanical Engineer 


Fractionating Equipment for Obtaining 
Special Products in Natural Gasoline Plants 


Reflux condenser mounted on column is favored 
when special products are to be manufactured— 
less space between trays is suggested 


S a means of increasing the income 
from their natural gasoline 
plants, operators are more and more 
turning to the making of special prod- 
ucts. The development of 100-octane 
aviation gasoline, and the resulting de- 
mand for isopentane; the rise of polym- 
erization, using butane as a charging 
stock, and the increased use of plastics, 
the manufacture of which demands va- 
rious types of solvents, have all been 
contributing factors in stimulating the 
interest in special products. Soon the 
day will arrive when a natural gaso- 
line plant will not be complete without 
a fractionating unit devoted to mak- 
ing these special products. 

The erection of such a unit is neither 
difficult nor expensive, compared to the 
cost and building of the plant and its 
gathering system. In most cases if this 
equipment is installed at the time of 
erecting the entire plant, the construc- 
tion cost of the entire program will not 
be increased more than 20 percent for 
the additional labor and necessary ma- 
terials, On the other hand, the net 
revenue per gallon of gasoline manu- 
factured will be increased 50 percent, 
estimated conservatively, but assuming 
the maximum amount of fractionating 
is performed. In many cases, maximum 
fractionation is not economically sound 
over the entire life of the plant; but 
a smaller amount of fractionation to 
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special products will materially increase 
the profits from any plant, it is be- 
lieved. 

A unit to perform the task of maxi- 
mum fractionation usually consists of 
six columns, arranged for series opera- 
tion. A line drawing of such a unit is 
shown in Fig. 1. The usual products of 
such a plant are propane, butane, iso- 
pentane, normal pentane, hexane, a 
cleaning naphtha, and the final ends, 
often used as a paint solvent. Conceiv- 
ably, the facilities could be devoted en- 
tirely to the manufacture of these 
products to the exclusion of natural 
gasoline. In the present stage of market 
development, however, not many 
plants could dispose of these products 
as fast as they would be produced, so 
it is economically sound to continue 
to depend upon the revenue from the 
natural gasoline sales, 

In this article the six-column unit 
will be discussed. If a smaller unit is 
to be built, the number of columns 
may be reduced to bring the “setup” 
to the desired size. 

Two kinds of columns are used for 
fractionating purposes, viz: the packed 
tower, and the tower having built-in 
trays. Among present-day operators of 
natural gasoline plants, the packed 
tower is considered as little more than 
a glorified steaming tank. Therefore, 
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the packed tower will not be discussed 
in this article. 


Every manufacturer of towers has a 
favored arrangement for the bubble 
caps and downspouts on the tower 
trays. In nearly every case, however, 
one method is as effective as another. 
The most important thing in obtaining 
good tray or plate efficiency is to cause 
the liquid to travel about on the plate 
as much as possible in going from the 
charging downspout to the discharging 
downspout. This movement results in 
a maximum amount of contact of the 
liquid with the gas coming up through 
the bubble caps. 

Most tower fabricators are qualified 
to advise the size of the tower needed; 
but in the opinion of the writer, some 
designs are not as economical as they 
should be. For example, a great many 
towers are now manufactured with the 
trays 18 in. apart. With the possible 
exception of towers for propane ex- 
traction, 15 in. between trays is ample 
spacing. The difference in height would 
be about 8 ft. on a column of 30 
plates, if they were spaced 15 instead 
of 18 in. apart. This decrease of 8 ft. 
in height would effect a 15 percent 
saving in construction cost of the 
column shell. For columns to remove 
hexane and heavier cuts, the distance 
between plates can be reduced to 12 in. 


Nelson’ gives a method for com- 
puting the required number of plates 
a column should have. This method 
only takes into consideration a two 
component mixture, however, and to 
be of any value in designing a column, 
the design must be checked with the 
results of past experience. For the ex- 
traction of propane, butane, isopen- 
tane, or the mixture of any two of 
these, a column of 26 to 30 trays per- 
mits the best results; for normal pen- 
tane and hexane, 22 plates are suffi- 
cient, and for all heavier cuts, 12 to 
15 trays answer all normal demands. 


The charging rate in gal. per hr. de- 
termines the diameter of the column 
to be used. The writer has found after 
several years’ experience that a safe rule 
to follow in calculating the diameter 
of a column is to allow 1% sq. in. of 
cross-section of plate area per gal. of 
liquid feed per hr. Based on the maxi- 
mum rate of feed anticipated, this de- 
sign will accommodate lower feed rates, 
too, as the slower the travel through 
the column, the better the fractiona- 
tion. 


One problem of design and operation 
that has been the subject of argument 
among column designers and operators 
has been the method of getting the re- 

‘Petroleum Refinery Engineering, by W. L. 
Nelson. First edition, 1936. Published by Mc- 


no anaes Book Company, Inc., New York, New 
ork. 
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flux to the top tray so that it may 
begin its journey down the column. 
One group believes it should be pumped 
to the top plate by a high-gravity 
pump from an accumulator tank on 
the ground. The other group favors 
mounting a condenser on top of the 
column so that the reflux may be 
drained by gravity from this conden- 
ser to the top tray. In the latter group 
there is some disagreement as to the 
arrangement of the condenser mounted 
on top of the column. The writer’s idea 
is that if a gasoline of a fixed vapor 
pressure is to be made, the reflux 
should be pumped from the ground 
accumulator, as this method may be 
most easily controlled in gasoline man- 
ufacture. 


When a unit is devoted to the manu- 
facture of special products, however, 
the overhead condensers are more eas- 
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ily controlled and are less expensive to 
operate. The least expensive and most 
favored method of attaching a con- 
denser to the top of a column is shown 
in a cutaway section of the column and 
condenser (Fig. 2). 

Some operators insist the overhead 
condenser system is less economical 
than the pumped reflux method. The 
following statements are given in sup- 
port of the former system. If the reflux 
is pumped it must be cooled by some 
kind of condenser and cooler, then col- 
lected in an accumulator, and finally 
pumped by a high-gravity pump. In 
a gravity system the reflux will not re- 
quire any more cooling than if it is 
pumped; consequently no more cooling 
water will be required. In the gravity 
system, however, one condenser will be 
required at the top of the column and 
a cooler must be installed at the base 
of the column. These two pieces of 
equipment will have a combined area 
equal to that of the single condenser 
in the other system, but the two will 


cost slightly more than the single one, 
The pump and accumulator, however, 
will be eliminated and as these are usu- 
ally expensive items, the saving will 
usually exceed the increase in expen- 
diture for the two coolers. 


The principal saving is attained in 
reduced operating costs. There is no 
difference in water costs except as slight 
increase in power necessary to pump 
the water to the higher level of the 
overhead condenser. Elimination of the 
reflux pump represents a saving in the 
cost of power required to operate it 
and in the expense of maintaining ‘t. 
On a six-column unit, six pumps would 
be needed if the reflux were pumpcd, 
and the cost of repairs and power ‘e- 
quired to keep these pumps operatiag 
would be a very sizable amount. 

Nearly all manufacturers now pro- 
vide a separate reboiler or kettle in con- 
nection with the column to reduce «he 
fabricating cost without adversely »f- 
fecting the operation of the colunin. 
This is apparently true, but the writer 
has found that a column erected on a 
reboiler is easier to control and requires 
much less space for setting, factors that 
are often important enough in them- 
selves to warrant the reboiler and col- 
umn being combined. Another point 
that should be watched in designing 
a reboiler is the liquid capacity at the 
operating level. In many reboilers on 
the market this space is too small for 
easy control. In all cases the amount 
of liquid in a reboiler should be two or 
more gal. per sq. ft. of heating sur- 
face. 

The control of columns operating in 
series is not difficult, if proper con- 
trollers are selected and installed cor- 
rectly. Most attention should be given 
to the selection of liquid-level con- 
trollers. There are several types of 
these instruments and most of them 
are good. In series operation the main 
requirement for the level control is 
that it will allow a steady stream to 
leave the column at all times, assum- 
ing the feed is at a uniform rate. To 
fulfill this requirement, an instrument 
should be selected that is not too sensi- 
tive so that any change of the control 
valve setting and of the liquid stream 
is very gradual. The control should also 
have a tendency to throttle instead of 
opening and closing continuously. 


The heating medium for reboilers, in 
nearly all cases, is steam, and to hold 
any desired temperature the amount of 
steam admitted to the tubes of the re- 
boiler is controlled. This control is ac- 
complished, in the majority of cases, by 
a low-sensitivity, air-operated, temper- 
ature recorder-controller. The tempera- 
ture-sensitive bulb is immersed in the 
liquid in the reboiler for the best re- 
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sults. This instrument should be of the 
“reset” type that automatically causes 
the valve position to be changed with- 
out the instrument itself varying from 
the desired temperature setting. Thus 
provision is made for any change in 
feed conditions or weather effects, 
either of which may cause a change 
in the demand for steam. 

The pressure on a column is con- 
trolled by a back-pressure regulator. 
The writer’s experience indicates that 
the best type of instrument to use for 
this service is an air-operated, pressure 
recorder- or indicator-controller of a 
very high sensitivity controlling an air- 
operated motor valve. A flow controller 
on the charging pump is very useful 
and convenient, but it not absolutely 
necessary to good operation of the unit. 

All the air-operated motor valves 
used in connection with these control 
instruments should be of the indirect- 
acting type so that in the event of a 
failure of air supply, the springs on the 
valves would close them and shut-down 
the unit. 


Helium Reserves 


LONE among the nations, the 
A United States possesses reserves of 
helium that are more than ample for 
any emergency requirements that can 
be foreseen at this time, Secretary of 
Interior Harold L. Ickes has stated. 
The supply of this rare gas available 
from the Government-owned helium 
plant near Amarillo, Texas, which was 
designed and built and is operated by 
the U. S. Bureau of Mines, constitutes 
a virtual world monopoly. 

The present plant equipment at 
Amarillo has a capacity of 24,000,000 
cu. ft. of helium per year, and by in- 
stalling another production unit in ex- 
isting buildings the output could be 
increased to 36,000,000 cu. ft. per 
year. As the present military and com- 
mercial demands of approximately 
6,000,000 cu. ft. per year are met by 
operating the plant at about one- 
quarter of the installed capacity, there 
is a large reserve capacity for emer- 
gencies. 

In addition to the plant near Ama- 
rillo, the Government owns two small- 
er helium plants at Dexter, Kansas, 
and Thatcher, Colorado, that are not 
being operated. These were built by 
private interests and purchased by the 
Government under an Act of Congress 
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All tne better-designed control in- 
struments on the market today permit 
the operator to adjust the sensitivity of 
the instrument to the proper point for 
the use to which it is being put. In 
nearly all cases these instruments can 
be equipped with the reset mechanism 
at small extra cost. The reboiler tem- 
perature controller, however, is the 
only one on the unit discussed here 
needing the reset device. 


The design and size of the cooling 
and condensing equipment can be 
safely left to the manufacturer. Usu- 
ally standard sections are available that 
will make the cost less to the purchaser. 
If, however, the approximate size of 
these items is desired for estimating 
purposes, the following rule will give 
good results. It is taken from the Gas 
Engineer’s Handbook’, and is stated as 
follows: A heat transfer of 1 B.t.u. 
per min. per sq. ft. of surface per deg. 

2Gas Engineers’ Handbook, prepared by Gas 
Engineers’ Handbook Committee of The Pacific 
Coast Gas Association, . First Edition, 1934. 


Published by McGraw-Hill Book Company, Inc., 
New York, New York. 





logarithmic mean-temperature dif- 
ference. 

In the storage department, the 
amount of each product to keep on 
hand will have to be determined by 
the probable demand and the daily pro- 
duction. For propane and butane, high- 
pressure tanks should be provided, and 
it will pay to spray them with water 
in hot weather. Other products can be 
stored in ordinary natural gasoline stor- 
age tanks. Small tanks having a capac- 
ity of about one day’s production from 
a column should be used, so that if 
something should upset the operation 
of the unit and result in unsatisfac- 
tory products, the stock on hand will 
not be ruined. 

When the products are transferred 
from one tank to another or loaded 
into tank cars or drums, air must be 
used to place pressure on the tank. 
Residue gas would be absorbed by the 
products, which in turn would “throw 
the product off specification,” if it 
were used. 


Ample for Emergency Requirements 


approved September 1, 1937, which 
directed the secretary of the interior, 
if possible under the terms of the act, 
to acquire all properties developed or 
constructed for helium production 
prior to its passage. That act also 
authorized the Bureau of Mines to sell 
helium for medical, scientific, and 
commercial use. 

To supply the Amarillo plant with 
helium-bearing natural gas, the Bureau 
of Mines purchased all gas rights in 
50,000 acres covering the Cliffside 
structure, which is the best source of 
supply of gas for helium extraction 
that has ever been discovered. On the 
basis of a conservative estimate, the 
Cliffside structure contains at least 
100,000,000,000 cu. ft. of recoverable 
natural gas of 1.8 percent helium con- 
tent, which is equivalent to a reserve 
of 1,800,000,000 cu. ft. of helium, or 
approximately 200 times the average 
annual production during the last 10 
years. In the period from 1929 to 
1939, during which the Amarillo plant 
produced about 90,000,000 cu. ft. of 
helium, the average rock pressure of 
the wells on the Cliffside structure de- 
clined about 2 percent and is now 
more than 700 Ib. per sq. in. 

The Government’s situation at 
Amarillo is almost ideal. It controls an 


entire geologic structure that it can 
Operate as a unit in accordance with 
best engineering principles, and has a 
highly efficient plant that is independ- 
ent of commercially-owned processes. 
The entire properties, including plant, 
gas acreage, wells, and pipe lines, are 
operated by Bureau of Mines em- 
ployees, selected from civil service 
registers. 

In addition to the resources of heli- 
um-bearing natural gas in the Cliff- 
side structure, the Government has 
two helium reserves in Utah that are 
being held for future needs. These 
comprise public lands that were with- 
drawn from entry after helium-bear- 
ing gas was found in wells drilled 
upon them. 

When the United States entered the 
World War in 1917, helium was a 
chemical curiosity that had been pro- 
duced only in laboratories. Since that 
time agencies of the Federal Govern- 
ment have produced about 140,000,- 
000 cu. ft. of helium. Approximately 
one-third of that amount came from 
the helium plant near Fort Worth, 
Texas, which was opterated from 1921 
to 1929, and the remainder has been 
produced during the period from 1929 
to 1939 in the plant near Amarillo. 
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THROUGHOUT YOUR DRILLING 
AND WELL CONTROL OPERATIONS 


The Gray-Kerotest System of Well Control incorporates the proper running and 
suspension of casing and tubing by means of casing heads, tubing heads, 
valves, fittings and accessories all of one manufacture and engineered by men 
with many years of successful oil field experience. 

From the time the surface pipe is set, means have been provided so that 
your well is under control at all times. 

To investigate the Gray-Kerotest System of Well Control is to discover a 
new degree of flexibility, economy and safety never before achieved in modern 
oil well control practice—a system guaranteed to keep you out of trouble. 
Let us send you the facts! 
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General view of torque converter on 
oil-field rotary drilling rig 





By 
R. M. SCHAEFER 


Manager Hydraulic Depart 
ment, Twin Disc Clutch 
Company 


Hydraulic Couplings and Torque Con- 


verters—Their Principles and Design 


The coupling is best adapted to constant-speed installations, the 
converter is preferred in variable-speed service—both provide a 
cushion for overloads imposed on internal-combustion engines. 


INCE the introduction of internal- 

combusion engines, the problem 
has been to approach the smoothness 
and flexibility of a steam engine in oil- 
field and other industrial service. Any 
number of different power transmis- 
sions have been designed, built, and used, 
and many patents have been issued, 
all working toward the common goal 
of providing a transmission that, with- 
out shifting or selection and without 
complicated controls, would deliver 
rapid, smooth acceleration. The sliding- 
gear-change speed gear box, undoubt- 
edly, has been the most commonly 
used and is today the cheapest to man- 
ufacture, due to the great extent to 
which machinery has been developed 
for precision gear-cutting at low cost. 
Electric transmissions have been used 
very successfully. Weight, high first 
cost, and the fact that an experienced 
electrical engineer is required for their 
maintenance, are disadvantages that 
have retarded the development of this 
type of power transmission. 

The hydraulic drive, which is the 
most recent type of transmission unit 
and which recently has been making 
great headway in practical applications, 
endeavors to combine the torque-speed 
characteristics of the electric transmis- 
sion with the high flexibility, high ef- 
ficiency, low weight, and simple con- 
trols of the gear-box transmission. 

During the last few years, great 
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progress has been made toward the 
successful application of hydraulic 
drives in automotive, truck, and bus 
use by some of the leading manufac- 
turers. 

It is evident to anyone who has oper- 
ated industrial equipment handling 
heavy loads that a sliding-gear-change 
speed gear box cannot be applied. In 
lifting a heavy load—for instance, in 
a crane—there is no opportunity to 
make the shift during the hoisting 
cycle as there would be in an automo- 
bile. The speed at which the load can 
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be handled, therefore, must be selected 
by the individual operator, and a spe- 
cific operation must be performed and 
finished in the one speed selected. Very 
often it is necessary to select somewhat 
lower speed for the purposes of start- 
ing than would normally be required 
for handling the load. The ideal type 
of transmission is again one that 
would permit the engine to operate at 
its most efficient operating speed under 
all load conditions without pulling the 
engine down to lowest speeds and caus- 
ing it to become overloaded. 

The advantages obtained with a hy- 
draulic drive are the following: 

a. Smooth starting 

b. Absorption of shock loads 

c. Absorption of engine torsional 

vibration 
d. Limiting torque capacity 
e. High torque capacity at low 
r.p.m. 

There are basically two types of hy- 
draulic drives: i 
A. The positive displacement type; 
which consists generally of a 
positive or variable displacement 
pump and a constant displace- 
ment hydraulic motor, either of 

the piston or eccentric type. 

. The turbo type, which depends 
upon the kinetic energy of the 
fluid discharged by an impeller 
or pump on the input side against 
the vanes of turbines or runners. 
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You can run Youngstown 
seamless casing by the 
mile, with the same num- 
ber of jerks on the line 
for each joint -- sure 


you're making atight 
connection -- because 
Youngstown pipe is 
always uniform. 


That’s because we make 
steel in small heats for 
more accurate control.... 
have the most severe in- 
spection system in the 
industry....and make oil 
country pipe in new mills 
with the most advanced 
automatic controls and 
engineering checks. 


Youngstown casing, drill pipe, tubing and line 
pipe is uniform, tough, precision-built----which 
makes it easier for you to use, saves your time, 

helps you do a better job faster. 


THE YOUNGSTOWN SHEET 
AND TUBE COMPANY 


Manufacturers of Carbon and Alloy Steels 
General Offices - YOUNGSTOWN, OHIO 


Ask your distributor for Youngstown Pipe and 
Tubular Products - Sheets - Plates - Conduit - 
Tin Plate - Bars - Rods - Wire - Nails - Tie 
Plates and Spikes. 2-17B 


“ Youngstown’s pipe is distributed by: 
s| The Continental Supply Co., eK. Dallas, Texas 


Continental Emsco Co., Inc. : 
30 Rockefeller Plaza, New York City 


Republic Supply Co. of California, Los Angeles, Calif. 
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Fig. |. Basic design of hydraulic cou- 
pling and hydraulic torque converter 





The difference between these two 
types is that the turbo drive depends 
upon the change of kinetic energy of 
the fluid during its circulation, whereas 
the positive displacement drive depends 
upon the transfer of liquid under pres- 
sure at low velocity. For this latter 
reason, the positive displacement type 
does not have the shock-absorbing 
qualities that are so desirable and which 
can be obtained with the turbo type. 
If sudden resistances are encountered 
in the positive displacement drive, the 
pressure increases considerably and no 
slip is obtained. A further disadvan- 
tage of the positive displacement type 
is that high temperatures of the oper- 
ating fluid are detrimental; this is due 
to the fact that the clearances of the 
working parts are changed and that 
the lubricating qualities of the fluid 
are greatly reduced. In the turbo-type 
unit, high operating temperatures ac- 
tually improve the operating condi- 
tions and the efficiency of the drive. 


Turbo-type Drives 
All hydraulic drives recently devel- 
oped and successfully applied in indus- 
trial service and in connection with 
internal-combustion engines are of the 
turbo type. All are based more or less 
on the original Foettinger principle 


that was developed before 1917 but on 





Fig. 2. In converter design, reaction 
member, T,, is introduced 





























which the basic patents have now ex- 
pired. Of the turbo-type hydraulic 
drives there are basically two different 
types: 

a. The hydraulic coupling 

b. The torque converter 

It is the purpose of this article to 
demonstrate clearly the different per- 
formance characteristics that can be 
obtained by operation of these types of 
drives. Each of these units has a very 
distinct field of application for which 
it has the most desirable characteris- 
tics. It is unfortunate that the differ- 
ence between the hydraulic coupling 
and the hydraulic torque converter is 
so little known and understood. Both 
are based on the same principle but 
their operating characteristics are what 
might actually be termed as entirely 
opposite to one another. It is the pur- 


One model of the torque converter 





pose of this article to give a better 
understanding of the contrast in their 
performance. 

Design Principles 

Both the hydraulic coupling and the 
hydraulic torque converter are based 
on a hydraulic chamber, which con- 
sists fundamentally of a co-axial cen- 
trifugal pump and a reaction turbine. 
This chamber is shown in Fig. 1. 

In the impeller or pump, due to in- 
creasing velocity, the fluid absorbs ki- 
netic energy and thereby imposes a 
corresponding load on the engine or 
driving member. In the runner or tur- 
bine, due to loss of rotational velocity 
as the fluid is forced to the inside, ki- 
netic energy is released and becomes 
available at the output shaft. 

The above is the principle on which 
the operation of these units is based. 
There are a number of erroneous ideas 
and interpretations concerning this 


Fig. 3. Torque-slip curves of hydraulic 
couplings at constant input speed 
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principle. For instance, it has been 
stated that the fluid, due to its high 
velocity or centrifugal pressure, forms 
a resistance to shear. It has been ex- 
plained that because of this action, the 
fluid becomes extremely viscous and 
acquires especially high density from 
which the driving power is obtained. 
This is not entirely correct; it should 
be remembered that the drive is ob- 
tained merely by absorption and re- 
lease of kinetic energy as the fluid 
gathers rotational velocity on the out- 
ward flow and loses rotational velocity 
on the inward flow. This is common 
to both the coupling and the converter. 
The capacities of the coupling and the 
converter are based on hydraulic laws 
in accordance with which the horse- 
power is in proportion to the cube of 
the speed, and the torque capacity is 
proportioned to the square of the speed. 
Both the horsepower and torque are in 
proportion to the fifth power of the 
diameter. Thus, 

Torque capacity, T= CXn*XD* 

Horsepower, HP = CXn*XD*° 

Thus far the above applies to both 
the coupling and the converter, but in 
the following is outlined the points in 
which the two differ from one another. 

Coupling principle. The impeller 
or the driving member is the pump. 
The runner or driven member is the 
reaction turbine. The input torque is 
always equal to the output torque. 

i— 42 
There are certain rotational losses, 
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Fig. 4. Performance curves of hydrau- 
lic coupling 
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"TIME, SECONDS 
Fig. 5. Load curves of mechanical and 
hydraulic drives when output shaft is 
overloaded 
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sin friction, etc., within the coupling. 
Therefore, the speed of the output 
si.aft is always somewhat lower or lag- 
gng behind the speed of the input 
s} aft. This is commonly referred to as 
loss of efficiency or slip. The horse- 
power at the output shaft is less than 
the input horsepower. For instance, at 
3 percent slip: 


1000 r.p.m. X 100 ft-lb. = 970 r.p.m. 
(input) (output) 


Converter principle. The basic or 
single-stage converter is based on the 
same principle as the above, except 
that there is a reaction member intro- 
duced to change the direction of the 
fluid, as shown in Fig. 2. This reaction 
member acts as a reaction point serv- 
ing to alter the torque ratio between 
the input and the output shaft. Being 
located in the converter housing that 
is bolted to the flywheel housing of the 
engine or to the stationary foundation, 
the reaction torque is actually added 
to the input torque resulting in in- 
creased torque at the output shaft of 
the converter. The sum of all torques 
must, of course, be zero. 

T, + T, +T,=0 

So much for the difference in con- 
struction between the coupling and the 
converter. Now, in the following, will 
be indicated the difference in perform- 
ance that can be obtained with each 
of these units. 

Coupling performance. In order 
to understand the performance of a 
coupling, it is necessary to analyze the 
torque-slip curve of a coupling at a 
constant input speed, irrespective of 
the load of the output shaft, until the 
latter is stalled. (Fig. 3). The input 
torque with the output shaft stalled 
may have to be increased anywhere 
from 4 to 20 times that of the normal 
input torque. 

This characteristic of a coupling 
must be considered with respect to how 
it affects the performance when a cou- 
pling is used with an engine. An en- 
gine cannot deliver more than its max- 
imum torque. As the load increases on 
the output shaft, therefore, and the slip 
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increases, the engine will also slow 
down due to the increase in output 
torque required by the increased slip. 
The torque capacity of the coupling 
decreases with increased slip. The 
torque capacity of the coupling de- 
creases (with the square of the speed) 
and, therefore, the coupling slips pro- 
portionately more at the lower speeds. 
During the entire cycle, nevertheless, 
there has been a complete hydraulic 
balance, i.e., the output torque is al- 
ways equal to the input torque. This 
cycle is continuously repeated until a 
load balance has been attained. If the 
load on the output shaft is sufficiently 
heavy to stall the output shaft, the en- 
gine will continue running at a reduced 
speed, at which the torque of the en- 
gine is equal to that of the coupling 
when stalled. As soon as the load is re- 
leased, the secondary shaft* will, of 
course, speed up until a new balance 
is found. The engine can never be 


100 ft-lb. X 1.03 X (slippage factor) 


stalled, however, even when the out- 
put shaft of the coupling is completely 
at a standstill. 


The efficiency of the coupling is, of 
course, equal to the reciprocal of the 
slip. During the idling of the engine 
and while the coupling is being accel- 
erated, there is a certain amount of 
drag torque, as indicated in Fig. 4. In 
order to provide for and accommodate 
certain operating conditions, the slip 
curve of a coupling can be varied 
within certain limits, but the drag 
torque follows correspondingly. In 
order to analyze the characteristics of 
a coupling as compared with a mechan- 
ical drive, consider an engine running 
at governed speed. A sudden shock or 





' 


Fig. 6. Performance curves of hydrau- 
lic torque converter 





overload is applied to the output shaft. 
With a mechanical drive, the complete 
energy WR? stored in the flywheel 
is released over a very short period, and 
must be absorbed almost instantane- 
ously. It is fed back through any gears, 
ropes or belts that may be in the drive 
and, if it were absorbed in a period of 
approximately one second, the result- 
ing stresses would be at least ten times 
that of the normal loading. (Fig. 5). 
When sudden shock or overloads are 
encountered by a hydraulic drive, there 
is a delayed action, due to the slippage 
in the fluid circuit. The runner of the 
coupling necessarily slows down first 
before additional torque can be ab- 
sorbed from the stored energy of the 
flywheel and fed back into the drive. 
This cycle will normally cover about 
3 to 5 seconds and thereby acts as a 
cushion to absorb the shock. The maxi- 
mum stresses exerted on the ropes, 
gears, and other parts of the drive will 
generally not exceed three times the 
normal loading, or only about one- 
third that usually encountered in a 
mechanical drive. From the above it is 
clear that the coupling has a very de- 
sirable place in applications where con- 
(Continued on Page 62) 





Field application of a direct-connected rotary table drive using a 
torque converter 




















now heing installed in a new West Texas gasoline plant 


CLARK “Angles” in this 600 
H.P. size are used in the new 
gasoline plant shown above, now 
under construction in West Texas. 





Big installations of CLARK “Angle” Compressors by 
new users, and repeat orders from old customers—con- 
tinue to evidence the favorable findings of oil country 
engineers as to the efficiency and economy of the 
CLARK “Angle.” 


Since the introduction of this compact. higher speed 
compressor, in 1936, an amazingly large proportion of 


the important compressor installations have 
CLARK “Angles.” 


Users—once they experience the reliability and econ- 
omy of the CLARK “Angle”—invariably tome back for - 


additional units. The battery at right above 
is one of 3 installations on a property m 
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the K.M.A. Field. The first order was for 5 4-cylinder, 
400 H.P. CLARK “Angles” and was received in June, 
1938. Three more were ordered in March, 1939, five 
more in July, 1939. 


Allow us to explain in detail the important economies 
introduced by this machine, in transportation, installa- 
tion, fuel consumption and maintenance. 


CLARK BROS. CO., INC. ... Olean, New York, U.S.A. 
Export Offices: 30 Rockefeller Plaza, New York. Domestic Sales 
Offices and Warehouses: Tulsa, Okla.; Houston, Texas; Chicago, Ill: 


Boston, Mass. (131 Clarendon St.): West Coast Office: Smith-Booth- 
Usher Co., Los Angeles, Cal. Foreign Offices: 72 Turnmill St.. E. C. 1. 
London; 4 Str. General Poetas., Bucharest, Roumania. 


The CLARK “Angle” is of- 
fered in 2, 3, 4, 5, 6, and 
8-cylinder sizes, ranging 
from 200 to 800 H.P. 
Shown above is an installa- 
tion of Continental Oil Co., 
K. M.A. Field. 





9400 HP of CLARK ANGLES 


in a recently enlarged gasoline and repressuring plant 
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Fig. 7. Efficiency of 3-stage converter 
plotted against speed ratio 





(Continued from Page 59) 

stant speed operations prevail. The 
coupling will act as an ideal overload 
and shock-load protection of the torque 
delivered to the driven machinery will 
never exceed the engine torque plus a 
certain portion of the flywheel energy. 

Converter performance. The hy- 
draulic characteristics of the converter 
are such that the power absorbed by 
the pump is proportional to the cube 
of its speed. The capacity of the con- 
verter pump must therefore be bal- 
anced to conform with the power de- 
livered by the engine. The engine will 
then operate at a nearly constant speed 
and the pump will absorb the power 
delivered by the engine regardless of 
the speed of the output shaft of the 
converter. Actually there is approxi- 
mately a 20 percent drop in the en- 
gine speed over the range from the 
maximum speed down to the stalling 
point of the secondary shaft. The op- 
erating range of the secondary shaft 
is from zero, the stalling point, to ap- 


proximately two-thirds of the corre- 
sponding engine speed. At this point, 
the torque available at the output shaft 
is equal to the torque of the engine, 
as shown in Fig. 6. 

It is important to understand that 
the efficiency of the converter is a di- 
rect function of speed ratio and reaches 
its maximum when the output speed 
is approximately one-half the input 
speed. If the efficiency were to be 
plotted against the speed ratio of out- 
put over input, the curve shown in 
Fig. 7 would be obtained. This curve 
is characteristic of the 3-stage turbine- 
type converter. 


Another point to consider is the fact 
that the secondary torque available at 
the output shaft of the converter, as 
indicated on the curve, is the equiva- 
lent of the torque obtained when full 
power is delivered by the engine. If 
for partial-load operation it is desir- 
able to operate at lower speeds, a fam- 
ily of torque curves, similar to that 
shown in Fig. 8, would be obtained at 
partial-engine output. The important 
point to take into consideration here 
is that as the engine speed is reduced 
to obtain a correspondingly lower 
output shaft speed, the efficiency curve 
moves over to the left. This is, of 
course, due to the fact that for a given 
ratio of output to input, the efficiency 
of the converter remains constant. Be- 
cause of this it is possible to operate 
the converter at light loads and low 
speeds with a very high efficiency. A 
close analysis of the above performance 
characteristics indicates that the con- 





Fig. 9. Cross-section of traction-type hydraulic coupling 
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Fig. 8. Torque curves at various loads 
—torque converters 





verter can be used to very good advan- 
tage whenever variable speed operation 
is required and when high torques at 
low speeds are desirable for starting 
heavy loads. 


Comparison of Coupling Versus 
Converter 


Summarizing the above points, the 
coupling is best adapted to constant- 
speed installations, where slip is re- 
quired only to compensate for shock 
loads and overloads (no continuous 
slip). This applies only to the over- 
filled type of coupling to be described 
later. This type of coupling does not 
have any means of getting rid of heat 
except by radiation. The other type, of 
course, has outside means of cooling 
the fluid. 

The converter is best adapted to 
variable-speed installations in which 
heavy loads are to be started frequently 
(continuous variable speed operation at 
constant input speed). 

The advantages and characteristics © 
of the two types are listed below: 

Coupling: (1) Fluid drive; (2) Ab- 7 
sorption of shock loads; (3) Absorp- 
tion of torsional vibration; (4) Engine © 
cannot be stalled; (5) Torque at the | 
output is limited to input torque; (6) 7 
Constant-speed operation is required at ~ 
the governed speed of the engine; (7) 
Slower speeds definitely cannot be ac- | 
commodated without increasing the — 
percentage of slip, and (8) Continuous | 
slip, other than the rated slip of 3 to 7 
4 percent, is not permissible. 4 

Converter: Points 1 to 4, inclusive, © 
same as for coupling; (5) Variable © 
speed of the output shaft when speed 7 
of input shaft is constant; (6) High ~ 
secondary torque at low secondary 7 
speed; (7) Part-throttle and part-7 
speed operation possible when partial” 
loads are imposed; (8) Entire speed” 
range of the engine is utilized, and (9) 7 
Speed range of engine is increased by” 
the effective range of the converter. | 
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Construction 


Coupling construction. There 
are, of course, many types of hydraulic 
couplings or fluid flywheels. In the 
majority of these designs, the coupling 
itself forms the only reservoir for the 
fluid, but there are also a number of 
types in which the fluid is partly 
drained-out of the coupling and kept 
in a reservoir under certain operating 
conditions. In the following descrip- 
tion, however, only the simplest or 
basic type of coupling, the so-called 
traction-type or over-filled coupling, 
will be considered. This type consists 
fundamentally of two halves forming 
one chamber, as shown in Fig. 9. 

The name “overfilled coupling” is 
derived from the fact that the working 
chamber of the coupling is completely 
filled by fluid. The coupling itself is 
not completely filled when at a stand- 
still, but when it is in operation all of 
the fluid is driven to the outside, and 
there is an air pocket in the central 
chamber. Any expansion of the fluid 
due to heating will decrease the 
volume occupied by the air. If the 
temperature rises considerably, the 
pressure within the coupling rises pro- 
portionately. Prevention of leakage at 
high temperatures depends on the seals 
of the chamber. The vanes in both the 
impeller and runner of the coupling 
are usually of the straight radial type. 
The vanes are cast as integral parts of 
the impeller and runner castings, which 
are usually made of dense cast-iron or 
aluminum-alloy metals. 

Converter construction. The 
construction of the converter is based 
on the hydro-kinetic principle. As pre- 
viously pointed out, its operation de- 
pends upon the circulatory movement 
of the fluid for the transmission of 
power. The description given in the 
following of the torque converter is 
based on the Lysholm-Smith design.* 
One of the basic features of this de- 
sign is the use of a 3-stage turbine, 
which has the effect of producing a 
high torque multiplication and an ef- 
ficiency curve having a flat peak ex- 
tended over a considerable range. 


The torque increase obtained in the 
converter is generated as the circulat- 
ing fluid passes alternately through, 
and reacts against, the stages of the 
turbine and the stationary blades of 
the housing, as indicated in Fig. 10. 

The available torque depends upon 
the speed ratio of the engine and out- 
put shafts, This range extends from 
a maximum obtained at stalling, to the 
equivalent of the engine torque. The 
latter is obtained at approximately 
two-thirds of the engine speed. 


1Used in the United States by Twin Disc Clutch 
Company. 
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Fig. 10. Schematic diagram of fluid 
circulation 





To prevent short-circuiting of the 
fluid between the individual stages, as 
well as between the rotating parts and 
the stationary housing, labyrinth seals 
are provided. To retain the fluid in 
the housing, which is always com- 
pletely filled, synthetic rubber seals 
are used. A small amount of leakage 
passes these seals as lubricant, and is 
collected in the sump of the converter. 

Fluid accumulated in the base of the 
converter is automatically returned to 
the reserve tank by an aspirator, oper- 
ated by a continuous flow under pres- 
sure coming through a small line from 
the top of the converter to the reserve 
tank. The automatic replacement of 
fluid thus drawn from the converter is 
taken care of by the injector, which 
draws the required make-up fluid from 
the reserve tank. 


Application in the Oil Industry 

Applications of hydraulic cou- 
pling. In oil-field operation, the hy- 
draulic coupling can be applied to good 
advantage on mud-pump drives. Em- 
ployed thus, the coupling is used to 
iron-out heavy impulse loads that re- 
sult when the pump is operated at high 
pressure. It also serves as a protection 
from overloads. In the event the pump 
becomes clogged, the coupling will slip 
and protect the pump from damage. 

Another type of installation of in- 
terest to the pipe-line division in which 
couplings have been successfully used 
is in excavators or mechanical ditchers. 
In this service, the coupling is pro- 
vided to cushion shock loads as well 
as to act as an overload protection. 
If any rocks, tree stumps or roots, or 
other obstructions are encountered in 
the path of the earth-handling unit, 
the coupling will absorb the severe 
shock. If the resistance is sufficient, 
the coupling will slip without stalling 
the engine. This feature will result in 
increased production as the operator 
will be able to take a larger “‘bite” 
without taking a chance of killing the 
engine. 

Application of torque convert- 
ers. Because of the more limited speed 


range of Diesel engines, the problen, 
of providing a satisfactory operating 
range in industrial service is even mor: 
acute than it has been in the past with 
gas and gasoline engines. A power trans- 
mission, therefore, that will permit the 
operation of an engine at its norm! 
and most efficient operating range, re 
gardless of the speed of the driven ma 
chinery, is an advantage and an ass 
that is now appreciated more than eve 
It is a conceded fact that in man 
type of industrial installations, engin 
beingyinstalled are larger than wha 
would normally be required to carr 
the ayerage operating load. This is be 
ing done solely for the purpose of pro 
viding a means of taking care of mo 
mentary overload conditions. When 
torque converter is used in connectio: 
with an internal-combustion engine 
whether it be Diesel, gasoline, or gas 
it is possible in most cases to use ; 
smaller engine, operating at somewhat 
higher speed to do the same work fo: 
which normally a larger, heavier, slow 
speed engine is installed. There is, fo: 
instance, a tremendous field for the 
installation of internal-combustion en- 
gines equipped with torque converters 
in machinery that has been designed 
for operation with steam engines. 

In oil-field installations the torque 
converter has been accepted as a good 
solution of the power-transmission 
problem. The outstanding application 
is, of course, that of hoisting in rotary- 
drilling service. Converters have been 
installed on different types of draw- 
works. 

For larger hoisting problems and 
twin-engine installations, a larger type 
of converter will be available that will 
permit operation of the engines at gov- 
erned speeds, In this case the power 
and speed of the drive to the draw- 
works will be controlled by adjustable 
pump blades in the converter. The 
elimination of shift and gear changes 
has proved that considerable saving 
of time in hoisting operations can be 
effected. This, of course, results in in- 
creased production because the hoist- 
ing operations required for changing 
of the drilling bits, etc., are non-pro- 
ductive operations. The faster they can 
be accomplished, the more time can be 
spent in actual drilling. One of the 
most interesting oil-field installations 
that has been made to date is that of 
the direct-connected rotary-table 
drive. Such drives have been previously 
made with steam engines. The applica- 
tion of the torque converter to the in- 
ternal-combustion engine provides the 
equivalent of steam-engine perform- 
ance. 
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Fig. 1. Time-control unit and high- 
pressure control valve. Casinghead 
is hidden by the cellar boards 









The Application of Displacement 
Pumping in Peru 





By JOHN HENRY 


Production Superintendent, 
Cia. Petrolera Lobitos 


Method used to pump economically a group of wells difficult of 
access and having low initial production 


A PPROXIMATELY seven years ago 
{\ the writer was faced by the in- 
teresting task of arranging to produce 
ten or twelve small wells located on 
the steep slopes of Quebrada Siches, a 
cafion cutting into the tableland upon 
which the El Alto field of Compajiia 
Petrolera Lobitos in Peru is situated. 
The surface equipment used on these 
wells was designed and developed in 
the field to meet the particular re- 
quirements of the case. Because of the 
interest shown by visiting oil men in 
this equipment it has been considered 
worthwhile to effer a general descrip- 
tion of the apparatus and the condi- 
tion under which it was developed and 
applied. 

Most of the El Alto producing area 
is situated approximately 900 ft. above 
sea-level near Cabo Blanco, the most 
prominent point on the westernmost 
shoulder of South America. Although 
dificult road construction was re- 
quired, several exploratory wells had 
been drilled on the almost precipitous 
flank of the cafion referred to. Well 
depths varied from 1400 to 2900 ft. 
and, with one exception, initial daily 
production ranged between 10 and 30 
bbl. per well. Owing to the difficult 
nature of the topography a central 
pumping power or powers could be 
considered only as a last expedient. 
The low initial production discouraged 
the idea of individual pumping units 


from an economical standpoint. Diffi- 
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culty of access, particularly during the 
rainy season, for purposes of servicing 
was a strong argument against the 
mechanical rod pump in any form and 
irrespective of surface power equip- 
ment considerations. It was decided, 
therefore, to examine experimentally 
the possibilities of the displacement- 
pumping method. 

Approximately 500,000 cu. ft. of 
gas per day at 300-lb. pressure was 
readily available, this being the excess 
from an experimental gas-lift com- 
pressor installation in the vicinity. 

The following requirements were re- 
garded as being essential to meet the 
existing conditions and to keep instal- 
lation and maintenance costs commen- 
surate with the low well potentials: 


(1) Control to be sufficiently com- 
prehensive to reduce the input gas-oil 
ratio to a minimum. 

(2) Unit well control preferable to 
a central control installation in order 
to eliminate electrical equipment and 
transmission lines and to enable wells 
eventually to be abandoned independ- 
ently with 100 percent salvage possi- 
bilities. 

(3) Equipment to be of sufficiently 
simple construction to be dealt with 
satisfactorily by the semi-skilled grade 
of labor available. 

(4) Installation cost to be as low 
as possible compatible with sound en- 
gineering practice. 

It was also considered most advisa- 


ble that (1) the subsurface equipment 
should be reduced, if possible, to its 
essential elements and that, in this 
respect, the use of a complicated cham- 
ber displacement-pump valve should 
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be avoided as introducing a probable 
source of trouble and (2) that gas 
input cycles and quantities should be 
completely controlled by the surface 
equipment and quite independent of 
subsurface gear. 

At the time no equipment was 
known that embraced all these require- 
ments and the surface apparatus as 
shown in Fig. 1 was consequently de- 
veloped locally to be used in conjunc- 
tion with the general layout shown 
diagrammatically in Fig. 2. The equip- 
ment and method of operation may be 
generally described, by referring to 
Fig. 2, as follows: The subsurface 
equipment consists of a displacement 
chamber (M) run to convenient depth 
on the string of induction tubing (H) 
and set, in much the same manner as 
an ordinary pump barrel, on a per- 
forated anchor (P). The chamber is 
simply a length of large diameter 
seamless tubing of predetermined ca- 
pacity swedged at the top to take the 
tubing collar, at the bottom to take 
the lower coupling of a 2-in A.P.I. 
working barrel, and with a standard 
well pump standing valve (N) seated 
in the latter. A standard pattern cast- 
iron casinghead may be used upon 
which to land this assembly. The flow 
tubing (J) is run through the induc- 
tion tubing to within a foot or two of 
the standing valve cage and landed on 
the flange (E) ; the flow tubing is pro- 
vided with a small (;-in.) vent hole 
about four to ten ft., according to 
circumstances, below the top of the 
chamber. The time controller for this 
valve is saddle-mounted on the pipe 
line at (B); no bypass is necessary. 
When a back pressure of from 5 to 50 
lb. per sq. in. is exerted on the casing- 
head, the pilot-gas supply for the con- 
troller is taken directly from the cas- 
inghead as shown at (D). At other 
pressures the pilot gas may be taken 
from the high-pressure gas main 
through a pressure reducer. 

The top of the chamber is set at the 
depth at which it is desired that the 
working fluid level should be. Ordi- 
narily the lifting cycle is as follows: 
Assuming the chamber has been filled 
by gravity flow from the fluid content 
of the casing, high-pressure gas is in- 
jected into the annular space between 
the induction tubing and the flow 
string thus forcing the contents of the 
chamber to the surface through the 
flow string in the form of a solid slug 
of fluid. Most of the gas follows the 
fluid to the surface via the footpiece 
of the tubing. The final small quan- 
tity of gas is, however, exhausted 
through the small vent hole after the 
lower end of the flow string has been 
sealed-off by the incoming fluid of the 
next cycle. The chamber then begins 
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Fig. 2. Diagrammatic sketch of 
general arrangement of equipment 
for time-controlled displacement 


pumping 











to refill and the next shot of gas is 
timed to occur when the chamber has 
completely filled. 


The above-described apparatus and cycle of 
operation is displacement pumping reduced to 
its simplest form. A number of other elabora- 
tions are in use, the descriptions of which have 
been omitted but to any reader who is not con- 
versant with this method of production and 
who requires a comprehensive descriptive work 
on the subject, the author recommends the 
paper by Albert Millar written in 1932.’ Millar’s 
very excellent paper may, in the opinion of the 
writer, be regarded today as a text book on the 
subject of displacement pumping and the writer 
takes this opportunity to acknowledge the as- 
sistance he received from it during the early 
stage of his work in connection with this 
method. 


Although the scope of the present 
article calls for a minimum of general 
descriptive matter on displacement 
pumping per se, it is believed essential 
to point out that, in order to obtain 
successful application of this appar- 


4° ‘Displacement Pumping as Applied to Oil 
Wells’’ by Albert Millar, Jnl. of the Inst. Pet. 
Tech., pp. 445-512, No. 104, Vol, 18, 1932. 


ently simple operating cycle, consider- 
able care is required in preliminary 
planning, particularly in the design of 
the subsurface equipment and the co- 
érdination of its dimensions with the 
rate of production and the length, 
frequency, and pressure of the gas in- 
put cycles. It is, for instance, desirable 
that the lift should take place as near 
as possible in the form of a slug and 
not as a gas-liquid mixture. The effi- 
cient length of the oil column of the 
slug varies with the height of lift and 
therefore the relationship between the 
depth of and capacity of the chamber 
and the diameter of the flow tubing 
is of obvious importance. These items, 
in turn, must again be codrdinated 
with the available gas supply pressure. 
Furthermore, the smallest practicable 
annular space between the induction 
and the flow tubing is desirable in 
order to provide the highest impact 
value of the gas shot and to economize 
gas consumption. Such considerations 
call for only the simplest calculations 
but are essential to successful applica- 
tion. 

Some of the main advantages of dis- 
placement pumping in general are: 
(a) Its place in the sequence of lifting 
methods makes it a natural sequel to 
straight or intermittent gas-lift inas- 
much as its suitability for dealing with 
declining formation pressures is at 
least equal to that of the mechanical 
pump and the expense involved in the 
transition is reduced to a minimum. 

(b) It is particularly adaptable to 
difficult topographical conditions. 

(c) Due to the face of the pro- 
ducing formation being insulated from 
the pressure of the injected gas, full 
control of bottom-hole pressures may 
be maintained. 

To revert to the description of the 
particular application of the method 
described in this article, it is conven- 
ient next to describe the details of the 
time-controlled gas-injection appara- 
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Fig. 3. Diagrammatic sketch of pilot valve and trip gear 
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CLEANING MACHINES 


@ If you’ve ever watched roller chain in action on a ditch- 
ing machine you’ve seen it under one of its hardest tests. 
The driving element is continuously “on the spot.” First, 
the uneven strain results in a constantly varying pull. Sec- 
ond, the chain is ordinarily exposed to all kinds of weather, 
as well as to dirt, dust, grit, etc. Note the drives (100% Link- 
Belt Silverlink Roller Chain) on this large Buckeye Ditcher 
cutting a 33” x 60” ditch for a 24” gas gathering line. 

And there’s nothing “soft” about the chain job on a pipe cleaning 
machine. The rough surface of pits and scales means anything but 
smooth operation. All drives on the W-K-M Pipe Cleaning Machine 
(note inset) are Link-Belt Silverlink Roller Chains, 

Pipe line contractors know from years of experience that Link-Belt 
chain stands the gaff of these gruelling jobs, and that it means less break- 
age and less shutdown time, resulting in economy as well as efficiency. 


LINK-BELT COMPANY 
INDIANAPOLIS PHILADELPHIA LOS ANGELES DALLAS 
HOUSTON NEW YORK CHICAGO 784? 
New York World’s Fair Exhibitor—Metals Building 
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tus. The high-pressure control valve is 
a conventional type of single-beat, di- 
rect-acting diaphragm valve actuated 
by pilot gas relayed through the time 
controller. This controller consists of a 
pilot valve actuated, through a trip 
mechanism, by an 8-day, 2-hr. cycle 
clock. The diagram of this valve and 
trip gear is shown in Fig. 3. 

It operates as follows: Pilot gas is 
relayed (1) through the bypass pipe 
(E) to be exerted against the bottom 
surface of the piston (A) and (2) 
through the inlet choke (F) to the 
upper side of the stainless steel dia- 
phragm (D). So long as the nozzle 
(G) is closed by the trip lever (K), 
the pressure on the diaphragm forces 
the piston down against the equal unit 
pressure on the smaller area of its 
lower end thus closing the valve (B) 
and opening the lower valve (C). The 
diameter of the nozzle (G) is, how- 
ever, greater than that of the inlet 
choke and on the subsequent opening 
of the nozzle the pressure on the dia- 
phragm is completely exhausted, per- 
mitting the pressure on the under side 
of the piston to close valve (C) and 
open (B) through which the pressure 
is relayed, via the connection provided, 
to the diaphragm of the control valve, 
thus causing the latter to open. When 
the gas escape from the nozzle is 
closed-off, the valves resume their 
original positions and the main control 
valve is closed by spring action as the 
pressure against its diaphragm is ex- 
hausted through (C) to atmosphere. 

The trip mechanism is very simple. 
The gas-proof clock is provided with 
a disk (L) upon the periphery of 
which spring pawls may be clamped 
at any desired time intervals. These 
pawls (M) contact with the trip lever 


(K) thus pivoting the counter- 
weighted trip about (J) and opening 
the pilot valve nozzle. By suitably ar- 
ranging the pawls about the clock disk 
the time intervals between the shots 
of high-pressure gas to the well may 
be quickly adjusted over a range of 
from 5 minutes to 2 hours. The trip 
lever itself is threaded by a very fine 
screw thread; a locknut is provided 
for vertical adjustment so that, by 
half turn alterations, the length of the 
““gas-in” shot can be closely adjusted. 
As a consequence of previous experi- 
ence the inclusion of any form of 
small spring in the pilot valve or trip 
mechanism was avoided. 

The apparatus provides full flexibil- 
ity of control and is very simple to 
operate and adjust; the only attention 
required consists principally of wind- 
ing the clock once weekly. In opera- 
tion the time intervals of the cycles 
are codrdinated with displacement 
chamber capacity and rate of produc- 
tion. Gas input is reduced to a min- 
imum by arranging for the closing of 
the high-pressure control valve imme- 
diately after the amount of gas re- 
quired to lift the oil slug to the sur- 
face has been permitted to pass. The 
length of the gas shot required is de- 
termined by experiment. It has been 
found that the control valve may be 
closed shortly after the slug of fluid 
has begun its upward journey, permit- 
ting the expansion of the gas in the 
induction tubing and chamber to com- 
plete the work of lifting. 

The application of this method and 
apparatus to the first 10 or 12 wells 
gave such satisfactory results that it 
was extended to other wells; about 30 
in all have been produced in this man- 
ner for the last five years. In almost 


every case it has been found possibl 
to use 1'4-in. external-upset A.P.1. 
well tubing for the induction tubing 
The flow strings, obtained by specia! 
order, are of 34-in. seamless stee 
standard tubing threaded to %-in. 
A.P.I. line pipe standards and joined 
by steel couplings. This 34-in. tubiny 
can be run with a safety factor of 2. 
to a depth of 2000 ft. but the fac 
that, for this particular work, it is ru: 
in a container string, enables muc! 
longer lengths to be run in actua 
practice without undue risk of an 
awkward fishing job. Some of th 
Peruvian wells have carried nearly 
3000 ft. for six years without a single 
failure. This combination of tubing 
strings calls for very moderate capital 
expenditure and is an important factor 
in conserving high-pressure gas con- 
sumption. 

Chamber diameters are arranged, 
whenever practicable, to be the next 
smaller size of pipe available to enter 
the bottom-hole perforated liner. This 
is not only an assisting factor in avoid- 
ing any gaslocking tendency within 
the chamber but it increases fluid-level 
control to quite an appreciable degree 
in the case of very small wells. Anchor 
perforations are usually kept low in 
order to insure freedom from perma- 
nent bottom-hole water accumulation. 

One of the difficulties envisaged 
during early planning was the possi- 
bility of temporary exhaustion of the 
high-pressure gas supply if too many 
of the time-controlled individual units 
“got into step” with each other on the 
gas input cycle. In the El Alto field, . 
cycle intervals vary between 15 min- 
utes and 2 hours and the “gas-in” 
periods from 20 to 90 seconds. Ir- 
respective of the timekeeping qualities 
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Showing several wells in Quebrada Siches, a canon that cuts into the tableland upon which El Alto field is situated 
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%& SKINNER-SEAL means Inner Seal. 


In the SKINNER PIPE JOINT CLAMP (illustrated) note 
how the gasket is confined, guided, and forced di- 
rectly into the threads—stopping the leak at its source. 
Stops any thread leak at tee, elbow, flange or valve 
—any threaded fitting—under any pressure or temper- 
ature— without interruption of service! 


Saves cost of tearing out and renewing leaky joints. 
Prevents costly shutdowns. Thousands used yearly in 
the oil industry, on pressures up to 1500 Ibs.! Carried 
in stock by all oil supply stores. The standard of the 
industry since 1898. 


Other Skinner repairs clamps for leaks in pipe lines, 
collars, welded joints, bell joints, etc. WRITE FOR 


P| PFE J oO] NT e LAM p COMPLETE SKINNER-SEAL CATALOG. 


SAVES COST OF TEARING OUT AND RENEWING LEAKY PIPE JOINTS — PREVENTS SHUTDOWNS! 


ER CO. &f7799 SOUTH BEND, IND. 


Luis Th go Ob ico oon 


EMERGENCY PIPE LINE CLAMP PIPE JOINT CLAMP COLLAR LEAK CLAMP BELL JOINT CLAMP SPLIT COUPLING HIGH PRESSURE SERVICE SADDLE PRESSED STEEL 


pipe CLAMP CLAMP WELD CLAMP ECONOMY CLAMP 
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of the controlling clocks it is mani- 
festly impossible to arrange such a 
large number of time-controlled cycles 
without a certain amount of synchro- 
nizing and overlapping and no attempt 
is made to do this. Pressure recorder 
charts taken from the high-pressure 
main have shown, however, that the 
“law of averages” may be depended 
upon to level-out the volume of gas 
used. 

Two experimental models of the 
time-controlling apparatus were con- 
structed in the field machine shop. 
Manufacture, however, was placed in 
the hands of George Kent, Ltd., Lu- 
ton, England. The only repairs so far 
required have been normal cleaning 
and overhaul details and an occasional 
fiber ring has been replaced in the 
high-pressure control valves, All serv- 
icing is done by a Peruvian mechanic 
specially trained for the purpose. 

As the fluid being produced is only 
mildly corrosive the servicing of sub- 
surface equipment has been virtually 
eliminated. The longevity of the 
standing valve in this service has been 
increased out of all proportion to that 
of identical valves incorporated in me- 
chanical well pumps being used to raise 
the same amount of fluid under similar 
conditions of depth, etc. Not only are 
the reciprocations of the load on the 
valve reduced from 5 to 10 per min- 
ute to, say, 2 or 3 per hour, but the 
load itself on each reciprocation is re- 
duced to only a fraction of the load 
that must be carried in the mechan- 
ical-type installation. Furthermore, it 
is found that balls and seats will give 
satisfactory results long after they have 
been reduced to a condition that causes 
them to be rejected in mechanical 
pump service. 
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One difficulty was encountered in 
the early experimental stage in wells 
that had not produced for some time 
prior to the installation of the dis- 
placement pump. Before the regular 
cycle arrangement could be put into 
operation the fluid in the well had to 
be reduced from its “standing” to 
“working” level. Owing to the pres- 
ence of the standing valve, the “‘rock- 
ing” method, which is usually effective 
when straight gas-lift is being applied, 
cannot be employed with the displace- 
ment pump. In overcoming this it was 
found that, in the long run, time was 
saved by providing the flowstring with 
js-in. booster holes drilled in the 
couplings and positioned for depth in 
similar manner to that applied to po- 
sitioning “kick-off” valves in straight 
gas-lift practice. Preliminary cycles 
were closely spaced for a day or so and 
after a week or a fortnight the flow- 
string was withdrawn and re-run 
without the booster couplings. It was 
found that, in almost all cases, this 
latter operation could be completed 
before the fluid level had risen suff- 
ciently to cause difficulty in kicking- 
off again. As previously stated, all the 
wells dealt with were small producers 
and a condition of low working fluid 
levels obtained generally. It is the 
writer’s opinion that larger producing 
wells although probably carrying 
higher standing fluid levels would, 
generally speaking, be easier to deal 
with because the larger sizes of tubing 
required would permit the use of cor- 
rectly-designed booster valves that 
would not require removal after nor- 
mal running conditions had been 
reached. Under present circumstances 
all the wells referred to above will 
automatically kick themselves off after 


Looking upward to the El Alto pro- 
ducing area, which is 900 ft. above 
the ocean at Cabo Blanco, Peru 





a high-pressure gas supply interruption 
of as long as 48 hours. 

The writer is aware that some reac 
ers may be interested in details cover- 
ing mechanical efficiency data. His 
apology for omitting them is therefor. 
offered because he has believed it more 
essential to confine himself to those 
points of more general interest in mak 
ing use of the space available. Rathe: 
than deal sketchily with this importan: 
aspect of the subject it is considered 
preferable to discuss it thoroughly a: 
a later time. It can be said, however 
that a considerable amount of inter- 
esting work has been conducted in 
checking gas-input-to-oil ratios and in 
comparing chamber pressure diagrams 
under variations of conditions; so far 
as operation and maintenance costs are 
concerned, the econou. cs of the group 
of wells produced by displacement 
pumping in El Alto has survived the 
critical attention of a keen costing 
department for a number of years. 

In conclusion it should be clearly 
understood that no suggestion is in- 
tended that displacement pumping in 
this particular form provides the pan- 
acea for all the mechanical ailments 
with which the small-well production 
man has to deal. The writer feels, 
nevertheless, that there may be operat- 
ing conditions in other fields that 
might justify at least the examination 
of the possibilities of the method as an 
alternative to mechanical pumping. 
Under circumstances where, for in- 
stance, compressor plants are not 
working to full capacity the compara- 
tive benefits of displacement pumping 
get away to a flying start. 

With due respect to the common- 
sense behind the main principles of 
proration legislation in the United 
States there seems little doubt that one 
of the unfortunate repercussions of 
this measure has been a detrimental 
effect upon the advancement of gas- 
lift practice. Displacement pumping, 
as a lifting method, is commonly 
classified as a subdivision of gas-lift. 
This, in the writer’s opinion, is erron- 
eous because the mechanical principles 
by which it is governed and its field 
of application in practice are quite 
distinct—even from intermittent gas- 
lift. Can it be, therefore, that due to 
these circumstances, displacement 
pumping may have been overlooked, in 
some cases, by production men who 
seek the best method of economically 
producing their smaller medium-depth 
wells? 
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Solvent Dewaxing of Oils 





HE separation of paraffin from oil 

is admittedly very expensive. 
Much of the difficulty of separation is 
caused by the character of the paraffin 
crystals. Many important investiga- 
tions on the use of organic solvents 
have been undertaken, therefore, to de- 
crease the cost and simplify the sepa- 
rating process. The purpose of the 
solvent dilution process is to dewax 
neutral and residual oils. The method 
consists of adding to a wax-bearing oil 
a non-viscous solvent miscible with the 
oil and capable of reducing its viscosity 
in order that solid components, which 
remain essentially unaffected by the 
solvent, may be easily removable. 

The solvent dewaxing of oils using 
benzol and acetone, now in use in 
many refineries, has many economic 
and technical advantages. The solvent 
mixture consists of 35 percent acetone 
and 65 percent benzol. In this method, 
patented by the Indian Refining Com- 
pany, Lawrenceville, Illinois, the sol- 
vent mixture is employed at low tem- 
peratures. The mixing of the solvent 
and wax-distillate is done in a mixing 
tank without the use of heat. The re- 
covered solvent and wax-distillate are 
at a high enough temperature as a re- 
sult of ordinary processing to make the 
addition of heat unnecessary. There are 
three mixing tanks and all mixing is 
done in batch. 


This mixture of solvent and wax- 
distillate is then pumped through a 
continuous chilling equipment, the 
first part consisting of heat exchange 
with the cold pressed-distillate mix 
from the press. In this exchange the 
wax-distillate mixture is cooled from 
its mixing temperature to a tempera- 
ture of 25°F. After having passed 
through these exchangers, the wax-dis- 
tillate mixture goes through brine- 
cooled chillers and then into a surge 
tank. From this surge tank the wax- 
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centrifugally 


By 
B. KWAL 





distillate mixture is fed to the filters 
at a pressure of 40 lb. per sq. in. main- 
tained on the surge tank. 


The precipitated paraffin particles 
are retained between the plates of the 
filter press, and the liquid flows 
through the cloth on each leaf into the 
space between two plates on each leaf, 
out through the hub, and into the 
hollow shaft. According to Govers and 








THE AUTHOR 


B. Kwal was born in Aus- 
tria in 1895—Received a de- 
gree in chemistry from Uni- 
versity of Vienna—In 1918 
he established his head- 
quarters at Lwow, Poland, 
where he still resides, his 
work being concerned princi- 
pally with colloidal chem- 
istry and the manufacture 
and polymerization of resin 
oils—The last several years 
the mineral oil industry has 
claimed much of his attention 
—Recently he devised a 
process for the manufacture 
of artificial resin. 




















Bryant, the acetone-benzol dewaxing 
process is very effective on lubricating- 
distillate stocks from very low vis- 
cosities to viscosities as high as 160 
sec. at 210°F., Saybolt Universal. In 
other words this process is successful 
in dewaxing residual oils as well as dis- 
tillate oils. 

Another very interesting dewaxing 






Many solvents aid in separation of paraffin and oil 
by the precipitation and filtering method, others 
create conditions favorable to dewaxing 


process employs methylene chloride 
(dichloromethane). This solvent is 
miscible with oils in all proportions 
from minus 58°F. to room tempera- 
tures; at moderately low temperature 
the solubility of wax is extremely low. 
When using methylene chloride as a 
dewaxing solvent, the wax crystallizes 
in a form favorable to separation by 
filtration or centrifugally. According 
to Carlisle and Levine,the use of equal 
volumes of solvent and oil facilitates 
filtration at minus 13°F. 


It has been stated by many investi- 
gators, however, that methylene chlo- 
ride mixed with certain amounts of 
acetone is superior as a dewaxing agent 
to methylene chloride alone. A mix- 
ture containing 60 percent acetone and 
40 percent methylene chloride pro- 
duces a pour point about 15°F. below 
the chilling temperature; methylene 
chloride results in pour points of the 
same oils that are somewhat higher. 
Ethylene dichloride can also be used 
in the solvent dewaxing process to pro- 
duce an oil of low pour point, but it 
should be noted that the yield of oil 
on dewaxing at minus 13°F. is only 
about 50 percent. 

Carlisle and Levine have studied all 
characteristics of the solvent dewax- 
ing agents mentioned, and have found 
results given in Table 1. 


A new process of dewaxing oil has 
been developed that involves solution 
of the oil in a normally gaseous sol- 
vent, such as propane, under pressure, 
followed by adiabatic evaporation of a 
portion of the solvent to self-refriger- 
ate for crystallization of wax, and dis- 
tillation of the remaining solvent solu- 
tion. The dewaxing process by means 
of propane requires the mixture of pro- 
pane and wax-distillate. The combined 
stream is then pumped through a 
heater, wherein the mixture is heated 


(Continued on Page 76) 
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REG. U.S. PAT. OFF. 


OTHER REPUBLIC STEEL PRODUCTS FOR THE PETROLEUM INDUSTRY 


ALLOY AND CARBON STEELS — EN- 
DURO* STAINLESS STEEL — REPUBLIC 
DOUBLE STRENGTH STEEL — TONCAN* 
COPPER MOLYBDENUM IRON — CASING 
— TUBING — LINE PIPE — MERCHANT 
PIPE — SHEETS — PLATES — ROOFING — 


NAILS — FENCING — BOILER AND CON- 
DENSER TUBES — CONDUIT — BOLTS 
— NUTS — RIVETS — TURNBUCKLES — 
SHIPPING CONTAINERS — CULVERTS 
— STANDARD STEEL BUILDINGS— 
BINS — LOCKERS — ENAMELING SHEETS 


*Reg. U.S. Pat. Off. 


REPUBLIC STEEL 
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Wax-distillate and: 


60% acetone and 40% benzol_.._-_-_ 
60% methylene chloride and 40% acetone 


Long residuum and: 


80% methylene chloride and 20% acetone 





ESS OL IONE IO ERE 


40% methylene chloride and 60% acetone. 


20% acetone and 80% benzol___.__-_-_-___ 


Chilling 
temperature, Pour 
point, °F. 


Solvent-oil 
ratio °F, 


2:1 —13 —10 
4:1 — 5 +10 
4:1 —13 —10 
4:1 —25 
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by steam to a temperature of about 
130°F. The combined stream is then 
discharged into one of the chilling 
vessels, until the drum is about three- 
fourths full, at which time the stream 
is diverted to another chilling vessel. 

The chilling in the vessel is accom- 
plished by evaporation of a portion of 
the propane, but is aided somewhat by 
the slow introduction of propane (at a 
temperature of minus 40°F.) that has 
been used previously to wash the filter 
cake in the presses. The evaporated pro- 
pane is compressed by a compressor 
and is then condensed to return to a 
storage tank. In operating the plant 
the chilling drums are charged in rota- 
tion; thus one drum may be filled 
while the second is being chilled; the 
third being ready for discharging to 
the cold-oil storage drums. A com- 
plete cycle of charging and chilling re- 
quires about 90 minutes. The consist- 
ency of wax cake obtained in this 
process is readily pumped. This permits 
easy removal from a press, and con- 
tributes to economical application of 
the process in commercial practice. Us- 
ing this process, very large yields of 
paraffin and oils of low pour point can 
be obtained. 


It is thus apparent there are many 
solvents capable of aiding the separa- 
tion of paraffin and oil by precipitating 
and filtering the paraffin. There are 
other solvents capable of creating 
favorable conditions for proper dewax- 
ing centrifugally. These solvents, of 
course, must be heavier than the wax- 
distillates. In the centrifuging process 
the oil must be diluted by a proper 
solvent, chilled slowly to 20°F., co 
more rapidly to still lower tempera- 
tures, and centrifuged. For some oils 
a repeated centrifuging is of great im- 
portance. The first centrifuging iso- 
lates some of the wax (petrolatum) as 
nearly free from oil as possible; the 
second centrifuging removes the re- 
mainder of the wax completely from 
the already partly dewaxed oil but 
some of the oil carries-over in the small 
portion of wax removed. 

There are many patents involving 
solvent centrifuging, the most impor- 
tant being the Separator-Nobel dewax- 
ing process, the Sharples Bari-Sol proc- 
ess, and the Sharples dewaxing proc- 
ess. The Separator-Nobel dewaxing 
process is characterized by the use of 
chlorinated hydrocarbons as a solvent. 
Trichlorethylene, methylene chloride, 
and dichloroethane can be considered 


as the best chlorinated hydrocarbons 
for dewaxing. Solvents having high 
specific gravity reduce the amount of 
dilution required to obtain the neces- 
sary difference in specific gravity be- 
tween the oil-solvent blend and che 
wax to be removed. Because the oil- 
solvent solution is heavier than che 
wax, the latter floats on the liquid in 
the centrifuge bowl, facilitating «he 
continuous discharge of the semi-solid 
wax independently of the nature of 
the wax. 

The Separator-Nobel dewaxing 
process uses trichlorethylene, which nas 
many advantages. It dissolves asphaltic 
hydrocarbons in the oil, and trans- 
forms them into a non-inhibitor staze. 
Consequently even asphaltic residues 
can be readily dewaxed. The centri- 
fuge used in the process is constructed 
so the semi-solid wax of the wax-oil- 
solvent mixture is automatically and 
continuously discharged from the cen- 
tral part of the bowl into a steam- 
heated wax receptacle, and the de- 
waxed cold-oil solution is discharged 
into a heat-insulated receptacle be- 
cause this solution is generally used for 
precooling the fresh solvent-oil blend. 

In the flow diagram shown in Fig. 1, 
the wax-oil is heated to the proper 
temperature for blending, and is then 
directed to the mixing column I. From 
this column the mixture passes into 
the cooler II, where it is precooled by 
the cold solution discharged from the 
centrifuges VIII. Chillers III] and IV 
are equipped with agitators in the top 
and are cooled by direct expansion of 
ammonia from the refrigerating plant. 
The mixture flows then to the centri- 
fuges VIII at a temperature of minus 
20°F. 

The dewaxed solution after passing 
through the precooler II is preheated 
in VII by means of overhead solvent 





Fig. | 
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IN DEAN BROS. PUMPS, too, Hyatt 
Roller Bearings serve well and long, as 
they do in so many other Hyatt equip- 
ped machines operating in oil fields. 


Built In Bearing Security 


HYATT ROLLER BEARINGS rotate so 
smoothly, so accurately, so efficiently that 
they are called upon to play an essential 
role in the smooth functioning of all me- 
chanical equipment. Design engineers know 
from experience that Hyatts on gears, shafts 
and wheels bring a lifetime sis Sit 
of dependable performance 


to their products. Thus to 


HYATT 


builders of mechanical equipment Hyatt 
offers advantages of design...to the 
purchaser Hyatts bring quiet, carefree, 
economical operation. Be secure... with 
Hyatt Roller Bearing protection. Hyatt 
Bearings Division, General Motors Sales 
Corporation, Harrison, 
N. J.; Chicago, Pittsburgh, 


Detroit and San Francisco. 


ROLLER 
BEARINGS 





vapors from the stills and is then 
passed through steam preheater VI into 
the still IX, where it is heated to about 
230°F. by indirect exhaust steam, the 
last traces of the solvent being driven- 
off by means of live steam. The econ- 
omy of this process is improved by the 
fact that the rate of chilling is com- 
paratively rapid because of the type of 
solvent and the construction of the 
centrifuge. Experiments by many re- 
finers have shown a suitable precipita- 
tion of the paraffin is usually obtained 
when chilling at an average rate of 
about 10°F. per hour. 

The Sharples Bari-Sol process of 
centrifugal dewaxing uses a mixture of 
ethylene dichloride and benzol. The 
diluted charging oil may be chilled at 
a rapid rate with a relatively large 
temperature differential between the 
oil and the chilling medium. The tem- 
perature increase of the wax-free oil 
in the centrifuges is slight, which per- 
mits a maximum heat recovery and en- 
ables refrigeration requirements to be 
held to a minimum. The oil is diluted 
by the solvent in the proportion of 
three parts of solvent to one part of 
oil. It is then directed successively 
through the exchangers, the chilling 
machines, then countercurrent to the 
cold dewaxed oil solution, and then 
through the direct-ammonia-expansion 


chilling machines to the primary 
centrifuges. 


The waxy stream discharged from 
the primary centrifuges flows to a run 
tank from which it is charged at the 
plant capacity rate to the rerun or 


secondary centrifuges. The recovered 
oil solution discharged from the sec- 
ondary centrifuges flows to a run tank 
and from here is discharged to the 
blending tank. The petrolatum dis- 
charged from the rerun centrifuges 
flows into a run tank and is trans- 
ferred to the solvent recovery unit for 
the continuous recovering of solvent. 
The Sharples Bari-Sol centrifugal 
dewaxing process has several advan- 
tages. The stock may be dewaxed 
either in its raw residual state, or after 
distillation or solvent extraction. Par- 
affin distillates may be treated to pro- 
duce not only an oil having a favorable 
pour point but also a wax that may be 
easily sweated. The pour point of the 
dewaxed oil approximates the tempera- 
ture at which the oil is centrifuged. 


The other Sharples process employs 
naphtha as a solvent. This method in- 
volves the recentrifuging of the petro- 
latum from the normal dewaxing. It 
reduces the amount of naphtha used 
for primary separation so that the 
maximum requirements are two parts 
of naphtha to one of oil. The petro- 
latum produced as a result of the pri- 
mary operation is then diluted by ap- 
proximately one-half the volume of 
naphtha used in the primary operation 
(equivalent to a dilution ratio of five 
or six parts of naphtha to one of the 
primary petrolatum) and is then re- 
centrifuged for oil recovery. The re- 
covered oil solution coming from the 
secondary operation is used as a diluent 
in the make-up for the primary opera- 
tion. Thus the process permits the use 





Fig. 2 
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of a minimum amount of dilution 
when cold- and cloud-test properties 
are being developed and a maximum 
amount of dilution when the oil is be- 
ing recovered from the petrolatum to 
increase the oil yield. The total amount 
of naphtha required in the complete 
dewaxing operation is not increased but 
is frequently decreased. 


The operation in this process may 
be described briefly as follows: The 
wax-oil and naphtha are mixed in 
equal proportions in a special tank. 
This mixture is then pumped through 
a vertical exchanger (chilling tower) 
wherein it is chilled by dewaxed-oil 
solution to about 85°F. At this point 
the recovered-oil solution is added and 
the chilling is continued by exchange 
and finally by direct expansion of am- 
monia until the required centrifuging 
temperature is obtained. From the 
chillers the cold solution is directed 
to the primary centrifuges to be sepa- 
rated into dewaxed oil and solvent-oil 
mixture. This process results in the 
production of a favorable yield of 
paraffin and of high quality oils. 


An interesting solvent dewaxing 
process for revivifying silicate residu- 
ums has recently been proposed by 
Rafael Fussteig’. The well-known 
process for bleaching crude paraffin wax 
employing bleaching clays consists of 
the removal of asphaltic and resinous 
compounds to improve the color and 
quality of the product. Bleaching clay, 
however, adsorbs not only the unde- 
sired components of the paraffin but 
certain amounts of the wax itself enter 
the channels of the silicate structure. 
This causes wax losses, the amount de- 
pending on the character of the wax 
and the type of clay used. These losses 
may amount to as much as 5 percent. 
To remove these paraffin waxes from 
the internal microscopic pores of the 
clay, the process shown in Fig. 2 has 
been proposed. 


From the fractionating tower the 
light gas-oil fraction passes through 
heat exchanger A and, at a tempera- 
ture of 95°C., enters vessel C filled 
with silicate residuum packed in sacks, 
and passes through the clay. Velocity 
of the gas oil must be so regulated that 
the wax-gas oil solution becomes suf- 
ficiently concentrated for suitable mix- 
ture with the slack wax. When the 
clay is virtually free of wax, valve B 
is closed, the gas oil is directed to a 
second vessel filled with silicate residu- 
um, and the content of the first vessel 
discharged to the slack wax. 


1T he Petroleum Times, p. 703, Noy. 26, 1938. 
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Fig. 1. Original plan for directional 
drilling of three wells 
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“Slant-Hole” Drilling of Wells Employed 


in Argentina 


Directional-drilling methods adopted to exploit oil-bearing 
formations beneath the Gulf of San Jorge 


By THE STAFF OF YACIMIENTOS PETROLIFEROS FISCALES (Y.P.F.) 


FTER drilling the conventional 
type of vertical wells for 31 years 
in the Comodoro Rivadavia fields, 
Argentina, drilling of “slant-hole” 
wells employing directional methods 
was begun the latter part of last year. 
These wells are the first of their kind 
drilled in the Argentine Republic. 


Observing the progress made during 
the last few years in perfecting direc- 
tional drilling technique in the coastal 
fields of California in the United States, 
and in its application to the subduing 
of wells out-of-control, the procedure 
of drilling slant-holes was adopted as 
the logical method of exploiting the 
oil-bearing formations existing beneath 


the Gulf of San Jorge. 


Brief Geographic Outline. The oil 
beds discovered and now being exploit- 
ed in the region of the Gulf of San 
Jorge are in the western and northern 


aa rrr rrr rrr rrr rr er 


Fig. 2. Well No. 1664 presented an 
interesting problem in 
"slant-hole" drilling 


parts of the gulf within an approximate 
distance of 40 km. (25 miles) from 
the seacoast. The various companies 
operating in the area are exploiting sev- 
eral zones of different formations. The 
oldest and most exploited zone, termed 
the coastal zone, is the objective of the 
“directed” drilling of slant holes. Two 


oil beds are being exploited in that 
zone, one between depths of 490 and 
580 meters (1608 and 1903 ft.) be- 
low sea level and the deeper bed at 
depths from 750 to 820 meters (2460 
to 2690 ft.). 

Because of the pronounced tide in 
the southern region of the Atlantic 
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Fig. 3. Vertical profile planned upon 
a plat NS of well No. 1664 
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Ocean, a large expanse of the sub- 
merged area may be exposed for several 
hours each day; some sections are 
beaches and others present irregular 
rocky masses (restingas). In this mar- 
ginal area, wherever geological studies 
have determined favorable structures 
for oil accumulation, several vertical 


wells have been drilled. 


Directional-Drilling Program. 
The drilling of vertical wells on sites 
permanently covered by water would 
be both difficult and expensive because 
of the great depth of the sea bed and 
the high tides that often assume the 
proportions of severe storms lasting sev- 
eral days. To eliminate these factors, it 
was decided to drill directed wells, be- 
ginning at the last line of vertical 
wells, 


Two special whipstock assemblies to 
be used in the two rotary rigs assigned 
to directional drilling were acquired in 
the United State. Drilling on the first 
directed well was begun the latter part 
of September, 1938, and within one 
year from that date, 11 producing wells 
had been completed; two additional 
wells are now being drilled. 
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Aside from the use of directional 
drilling in exploiting reservoirs beneath 
submerged areas, the method has been 
employed to exploit certain land areas 
that had been inaccessible by vertical 
drilling. Thus three of the 11 wells 
drilled and in operation flow from 
beneath plots supporting buildings. The 
original plan for drilling these three 
wells is shown in Fig. 1. When finished, 
however, measurements were as fol- 
lows: Well No. 1669 had a depth of 
812 m. (2664 ft.) and a horizontal 
projection of 213 m. (699 ft.); well 
No. 1671 had a depth of 811 m. (2661 
ft.) and a horizontal projection of 134 
m., (440 ft.) and well No. 1674 had a 
depth of 479 m. (1572 ft.) and the 
bottom of the hole was 59 m. (194 
ft.) distant from the wellhead in a 
horizontal plane. 


As an illustration of the extended 
horizontal offsets that must be em- 
ployed, one of the two wells now be- 
ing drilled may be cited. This well, in 
order to reach the point desired in the 
producing zone, must extend 490 m. 
(1608 ft.) toward the sea from the 
vertical line beneath the wellhead, at 
a depth of 784 m. (2572 ft.). 

Well No. 1664, illustrated in Figs. 
2 and 3, presents an interesting prob- 
lem in slant-hole drilling. It was origi- 
nally planned to tap, by means of this 
well, an oil-bearing formation that had 
been broken by the fault B. From ex- 
perience gained in other wells, it was 
believed that the desired point on the 











Orienting whipstock prior to going 
in hole 


higher side of the fault could be 
reached by a slant hole terminating 
270 m. (886 ft.) horizontally from 
the wellhead at a depth of approxi- 
mately 400 m. (1312 ft.). Drilled di- 
rectionally in accordance with this 
plan, failure to obtain production after 
the well had been drilled to a depth of 
633 m. (2077 ft.) indicated that the 
fault was probably displaced in a 
southerly direction from its supposed 
position. Following this theory, the well 
was plugged-back to a depth of 331 m. 
(1086 ft.), and its course was changed 
more southerly. In this manner, the 
well was finally completed in the for- 
mation as originally planned, obtaining 
production at a depth of 638 m. 
(2093 ft.). 


Judged by the results of directed 
drilling and the experience gained in 
this method thus far, it is reasonably 
certain that the oil reserves underlying 
the belt bordering the Gulf of San 
Jorge may be exploited without ex- 
cessive and expensive operations. 





PLB PLP PLP LIL DIL EOD Pr 


This type of whipstock is used to drill 
slant-holes beneath Gulf of 
San Jorge 





| What Users Think 
1otf Amsco Maneanese Stee 


Sheaves 


A questionnaire mailed to drilling contractors 
and companies who do their own drilling revealed 
that sheaves of genuine 13% Manganese Steel 


are preferred by the majority of operators purely , 
P y i iat taal ; where and specify Amsco Manganese Steel 

on a basis of performance and economy. , 
Sheaves for your own crown and traveling blocks. 


Replies to the questionnaire were received from Bil a é 
P q Catalog 59 illustrates various types of Amsco 


all United States fields and are a cross section of S] : .; 
Sheaves and explains why tough impact and abra- 
h inion of the industry. ; ‘ arene 
sali y sion resistant 13% Manganese Steel defies wear, 


Benefit from the experience of these users every- and saves the wire rope. Send for your copy. 


Results of Questionnaire Concerning Sheaves 


Sent to all United States drilling contractors and producing companies operating drilling equipment. 


Letters and questionnaires mailed............... 5 Makes of sheave blocks: Baash-Ross, 3; Bridge- 
Total responses 


Total answering questions bak nea : port, 2; Emsco, 4; Ideco, 9; Lucey, 2; National, 4; 


Using standard rigs. . Oilwell, 5; Parkersburg, 3; Regan, 12; Union Tool, 
Using rotary rigs ’ 


Not specified. .... heat coche t esata. y 3; Not Specified, 23. 


1. What type of sheave gives 3. With which have you experi- . In which type was it neces- 

longest wear? enced breakage troubles? sary to regrind groove of 
a2 answers 68 answers sheave? 
Cast Iron d 9.7990 Cast Iron : 56.00% : 49 answers 
Semi-Steel y 3.85 Semi-Steel ‘ 17.55 Cast Iron 17 34.65 % 
Carbon Steel 1.90 Carbon Steel 20.55 Semi-Steel 14 28.60 
Low Manganese Low Manganese Carbon Steel 1] 22.45 
Steel (144-2%) 5 9.60 Steel 1.45 Low Manganese 
13% Manganese 13% Manganese Steel 1 8.15 
Steel 10) 77.00 Steel D) 3.00 13% Manganese 
Other AlloySteel 1 1.90 Ouher AlleyStec] 1 1.43 Steel 2 1.10 
= : ; eats Other AlloySteel 1 2.05 


9 100.00 % 


In which have corrugations 

Which extends rope life the developed in groove, accel- . Based on satisfactory service, 
most ? erating rope wear? which sheave costs the least? 

50 answers 81 answers 49 answers 
Cast Iron 8.00% Cast Iron 37 45.65 % Cast Iron : 4.10% 
Semi-Steel . 1.00 Semi-Steel 22 27.15 Semi-Steel 2.05 
Carbon Steel d 8.00 Carbon Steel 17 21.00 Carbon Steel 8.15 
Low Manganese Low Manganese Low Manganese 
Steel : 6.00 Steel 3 3.70 Steel 12.25 
13% Manganese 13% Manganese 13% Manganese 
Steel 35 70.00 Steel | 1.25 Steel 69.35 
Other AlloySteel 2 1.00 Other AlloySteel 1 1.25 Other Alloy Ste - 1.10 


30 100.00 % 81 100.00 % 100.00% 


AMERICAN MANGANESE STEEL DIVISION 


OF THE AMERICAN BRAKE SHOE & FOUNDRY CO. 
410 E. 14th ST., CHICAGO HEIGHTS, ILL. 


@MSCO) : 


FOUNDRIES AT 
CHICAGO HEIGHTS, ILL.; NEW CASTLE, DEL.; DENVER, COLO.; OAKLAND, CALIF.; LOS ANGELES, CALIF.; ST. LOUIS, MO. OFFICES IN PRINCIPAL CITIES 
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HYPOID-LUBRICANT REQUIREMENTS FOR PASSENGER-CAR 
AND TRUCK REAR AXLES 


H. R. WOLF 
General Motors Research Laboratories, Detroit, Michigan 


The recent use of hypoid gears in heavy-duty truck rear axles has 
introduced a new problem in hypoid-gear lubrication. 


The hypoid gear was developed originally for passenger-car service to 
reduce gear noise. 


Other inherent advantages of the hypoid gear, viz., offset of the 
;inion gear and greater tooth strength, have been utilized in recent pas- 
eonger-car axle designs. These advantages have given the body engineer 
‘eater freedom in body design through the lowering of the propeller 
aft and the reduction in axle size. Improved riding qualities also have 
r-sulted through the reduction in unsprung axle weight. 


Indirectly, all these advantages of the hypoid gear are retained in 
tne truck axle. However, the controlling factor in the use of the hypoid 
cear in truck axles is the fact that for the same ring-gear diameter the 
tooth section is far stronger than the corresponding spiral-bevel-gear 
oth section. From the gear engineer’s viewpoint this increase in tooth 
rength makes it possible to design a smaller axle for a given power 
ansmission, or to provide a substantial increase in factor of safety 

axle life without increasing the overall axle size or weight. 

Truck hypoid gears do not differ fundamentally in design from pas- 
mger-car hypoid gears, but they operate under somewhat different 
ervice conditions and, therefore, may require a different type of lubri- 
ant to prevent scoring and scuffing of the gear-tooth surfaces. 

A passenger-car hypoid-gear axle operates under the most severe 
lubrication conditions at high speed, whereas a heavy-duty-truck hypoid 
‘(le operates under the most severe lubrication conditions at low speed 
ith maximum engine torque in low gear. 

Hypoid gears have been used in passenger-car rear axles since 1926. 
‘rior to 1936 they were used by only a limited number of automobile 
anufacturers. The lubrication of these axles did not present a serious 
roblem to the petroleum industry. Approved lubricants, largely of the 
lead-soap active-sulphur type, were handled by the authorized car dealers 
and service stations, and no attempt was made to market a hypoid 
lubricant through the filling stations. 

In 1936 hypoid gears were adopted for quantity production by a large 
number of passenger-car manufacturers. This widespread use of hypoid- 
gear axles made it necessary quickly to expand the sources of supply 
for hypoid lubricants. The success of the whole program, and the almost 
complete absence of service failures or complaints was due to: 1, the 
extensive educational campaign carried out by both the automotive and 
petroleum industries; and, 2, the co-operation of the petroleum industry 
in marketing a powerful extreme-pressure or hypoid lubricant through 
all retail lubrication outlets. 

Obviously, inasmuch as some passenger-car hypoid lubricants are un- 
suited for use in heavy-duty trucks and some truck hypoid lubricants are 
unsatisfactory in passenger-car hypoid axles at high speed, a standard 
nomenclature must be evolved that will indicate clearly the type of serv- 
ice for which each lubricant is adapted. All of the factors involved in 
passenger-car and truck hypoid-gear lubrication clearly must be recog- 
nized. 

Such terms as active, corrosive, inactive, non-corrosive, mild, high 
speed, high load, or high torque have been proposed. These terms focus 
attention on one property of the lubricant without evaluating this prop- 
erty and, more important, without indicating to the user whether the 
lubricant is satisfactory or unsatisfactory for use in a particular rear 
axle. 

In order to clarify this situation, and to indicate more definitely 
to the station operator and car owner the suitability of a particular 
lubricant for a specific use, a number of automobile manufacturers have 
adopted the following nomenclature: 


— 


” 


a 


— 3 


“Passenger-car-duty hypoid lubricant,” and 
“Truck-duty hypoid lubricant.” 


The word “duty” was included in the nomenclature in order to em- 
phasize the fact that the operating conditions, and not the type of 
vehicle alone, must be considered in selecting a rear-axle lubricant. A 
light-duty commercial car or truck built on a passenger-car chassis, and 
operating essentially under passenger-car conditions, may require a 
“passenger-car-duty hypoid lubricant” rather than a “truck-duty hypoid 
lubricant.” 

Some lubricants may qualify as “truck-duty hypoid lubricants’’ for 
use in all heavy-duty hypoid-gear truck axles and as ‘“‘passenger-car-duty 
hypoid lubricants” for use in certain passenger cars, but may be 
entirely inadequate for use in other passenger cars at high speed. Such 
lubricants could not be classified properly as ‘“‘passenger-car-duty hypoid 
lubricants” for universal] distribution and marketing in the passenger- 
ear field. 
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A RATIONAL EXPRESSION FOR THE CRITICAL COLLAPSING 
PRESSURE OF PIPE UNDER EXTERNAL PRESSURE 
W. O. CLINEDINST 
National Tube Company, Pittsburgh, Pennsylvania 

The conditions under which pipe is used in oil and gas wells generally 
are such as to cause the collapsing pressure to stress the material in 
the plastic range. For this reason, expressions in general use for the 
elastic failure of pipe under external pressure have been accepted with- 
out critical review. 

The external pressure that will cause a long tube to collapse elasti- 
cally can be determined by considering an ideal uniformly-compressed 
tube, and by assuming some slight deflection from the circular form of 
equilibrium. The external pressure causing collapse is then the value that 
is necessary to keep the tube in equilibrium in the assumed slightly- 
deformed shape. 

This paper examines the assumptions implicit in several widely-used 
formulas for the elastic failure of pipe under external pressure. It is 
pointed out that the elastic equation can be extended into the plastic 
range by use of a “reduced modulus.’’ Assumptions more nearly in accord 
with the facts throughout the plastic, as well as the elastic, range are 
made, and an expression derived therefrom. This expression is compared 
with the widely-used formulas. 

The elastic equation can be used to determine the critical collapsing 
pressure in the plastic range by replacing “Young's modulus” by a 
modulus termed “reduced modulus,’’ by Timoshenko. In 1889 Engesser 
showed that stability problems for structures of materials having non- 
linear stress-strain curves can be handled in this fashion. The reduced 
modulus is a function of the stress-strain curve of the material and of 
the cross-section. 

As early as 1884 M. Levy developed a 
collapse of long cylinders under external pressure. In deriving this equa- 
tion, it was assumed that the external pressure cou'd be considered as 
acting on the mean diameter of the tube instead of the outside diameter. 
It also was assumed that a linear distribution of stress occurred in 
bending according to the simple bending theory. Apart from the funda- 
mental assumptions made by the general theory of elasticity, this equa- 
tion assumes: 

1. That the external pressure acts on the mean diameter of the pipe. 


rational expression for the 


2. That a linear distribution of stress occurs with the neutral axis 
located at the mean diameter according to the simple theory of bending. 
Equations (derived by Stewart and Sturm) require es assumptions: 

1. That the external pressure acts on the outside diamcter of the pipe. 

2. That a linear distribution of stress occurs with the neutral axis 
located at the outside diameter of the pipe. 

It is perfectly obvious that the external pressure acts on the outside 
diameter, and that the neutral axis is at the mean diameter for linear 
stress distribution. The assumption of linear stress distribution may 
result in critical collapsing pressures differing in an important degree 
from those based upon an hyperbolic stress distribution. 

The derivation of the critical collapsing pressures for long tubes on 
the basis of the elastic theory and both linear and hyperbolic distribu 
tions of stress, and on the assumption that the pressure acts 
external surface of the pipe, is given in detail in the appendix. 


upon the 


In the paper are shown values for the critical collapsing pressures 


calculating by the several formulas for the elastic range ( approxi- 


mately 25 and greater). It is concluded that the linear d'stribution may 
be assumed safely. 


Also shown are the relative co!lapsing pressures according to the 
D 
various equations for values of - : of 10 to 45. So little difference exists 


between the formula based on a linear stress distribution and that based 
on a hyperbolic stress distribution that the simpler expression: 


2E on Tae 


would be the logical selection for use in the plastic range with the 


“reduced modulus.”’ 
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A COMPARISON OF METHODS FOR ESTIMATING THE 
CORROSIVITY OF SOILS 


K. H. LOGAN 
National Bureau of Standards, Washington, D. C. 


E. A. KOENIG 
Magnolia Pipe Line Company, Dallas, Texas 


For the purposes of this paper corrosivity may be defined as the power 
to impair the usefulness of a pipe through chemical, electrochemical, or 
biochemical processes. This definition implies that the extent to which a 
pipe is damaged by corrosion depends not only on the amount of metal 
removed, but on the distribution of the loss. The significance or impor- 
tance of pit depths deperds not only on the area, depth, and position 
of the pits with respect to other pits, but also on whether their depths 
will continue to increase and on the rate of that increase. From a practi- 
cal point of view, the usefulness of a pipe depends not only on its 
physical condition, but on the cost of stopping the corrosion or restoring 
the pipe to its original usefulness. This situation has resulted in the use 
of several criteria for classifying pipe and, hence, for defining the cor- 
rosiveness of soils in terms of their effects on pipes. Among these criteria 
may be mentioned the annual cost of keeping a pipe line in operation, 
the frequency of the occurrence of leaks, estimates of the condition of the 
pipe based in whole or in part on the judgment of some qualified inspec- 
tor, the depth of the deepest pit on some unit length or area of pipe, 
and the averages of the depths of several or all the pits on the unit 
inspected. In most cases it is the condition of the line or some major part 
thereof, rather than the condition of a single joint, that is desired. 

All these criteria for the condition of a pipe except the first two fail 
to take into account the effect of time on the rate of corrosion, although 
it has been shown that rates of corrosion are different for different soils 
and for different periods of exposure, and that a pipe which has cor- 
roded less than a nearby pipe after one period of exposure may have 
corroded more than the second pipe at a later period. 

Maintenance records have not been considered as criteria for soil 
corrosiveness in this paper—partly because they were not readily avail- 
able, but principally because such record are usually unsatisfactory 
criteria for the relative corrosiveness of short sections of line. 

Pit depths appeared to be the most sensitive and the most nearly- 
reproducible measure of corrosion. Studies of the data showed that they 
might be used in several ways—each of which had certain advantages 
over the others. One of these ways was to consider only the deepest pit 
on the joint of pipe nearest the point where the sample of soil was taken. 
This method involves less chance of error due to variations in the char- 
acter of the soil; but bases the corrosivity of the soil sample on the 
depth of a single pit, the depth of which might be accidental. Another 
objection to this procedure is that the pit, the depth of which was used 
as a measure of the corrosiveness of the soil, might have been several 
feet from the point where the sample wes taken, and much deeper than 
the pit nearest the soil sample. A second method, the use of the deepest 
pit on each of 10 joints of pipe nearest the sampling point, did not 
change greatly the apparent merits of the tests in which this criterion 
also was used, as will be demonstrated later. 

A third method of using maximum pit depths would be to consider 
the deepest pit on each joint of pipe associated with a sample of soil. 
The justification for this method is the assurance of the soil surveyor 
that each sample of soil was representative of the soil between the point 
where it was obtained and the point where the next sample was taken. 
However, as this distance varied from 20 ft. to 5000 ft., the reliability 
of the averages as indicated would vary greatly. The experience of Scott 
and others has shown that it is often difficult to find as much as 1000 ft. 
of pipe line along which the soi] is uniform in its properties. 

Although tests of individual samples of soil do not indicate with 
sufficient accuracy the corrosion to be expected on a pipe line in the 
vicinity of the sample, it is reasonable to suppose that the average value 
of the corrosiveness of soil types or series obtained by averaging the 
results of laboratory tests by a given method might be correlated with 
the average corrosiveness of the soil as measured by averaging the max- 
imum pit depths on sections of the pipe. It has been shown previously 
that soils differ widely in corrosiveness. If by means of tests the soil 
types could be arranged in the approximate order of their corrosiveness, 
the purpose of a soil-corrosion survey would be fulfilled. This method 
has been followed by Ewing and Denison. 


In order to study the correlations between the corrosiveness of the 
soil types as indicated by the results of the soil-corrosion tests and the 
corrosiveness as indicated by pit measurements, the soils were divided 
into five arbitrary groups, which were based on the depth of the average 
maximum pit in the various soils. The limiting values in each group are 
given, together with the corresponding limiting values for each of the 
test methods. These latter values were obtained by plotting the results 
by each test method against pit depth. The data with which comparisons 
of the corrosivity tests will be made are also given. 

It is shown that none of the soil-corrosivity tests studied may be used 
in predicting the depth of the deepest pit which may occur in the 
neighborhood of the soi] sample. However, if a soil survey is made and 
a representative number of samples of each soil series is taken, the 
average corrosiveness of soil series can be determined with a reasonable 
degree of accuracy by any one of several of the tests which have been 
compared. It is not possible to establish definitely which test is the most 
accurate, because the apparent relative merits of the tests depend on the 
basis upon which they are compared. As the relative merits of the tests 
differ for different soi] series, the tests would not be equally well suited 
for all parts of the country. The test best suited for the regions con- 
taining alkali soils might not be the best for regions containing heavy, 
wet, and organic soils, 
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CYLINDER LUBRICATION OF HIGH-SPEED DIESEL ENGINES As 


INFLUENCED BY TEMPERATURE AND THE 
COMBUSTION PROCESS 


A. T. McDONALD and L. A. BLANC 
Caterpillar Tractor Company, Peoria, Illinois 


The authors have not attempted to cover the complete range of sery- 
ice encompassed by the builders of Diesel engines—having confined their 
work to one type of engine. The object of the work was to determine to 
some extent the effect of the following factors on cylinder lubrication : 

1. The atmosphere of blowby gases consisting of products of com- 
bustion, unburned fuel, and unused air. 

2. Engine deposits as influenced by temperature and atmospheric con- 
tact with the lubricant. 

There has been considerable controversy about the mechanics of the 
formation of lacquers. In fact, very little agreement has been reached on 
this problem. Upon one point, however, practically everyone agrees, and 
that is that the formation of hard, lustrous, and more-or-less-insoluble 
materials in the piston-ring grooves and on the piston ring proper is 
ore of the major factors contributing to engine failure due to ring 
sticking. If only dry carbon were formed, the deposit doubtless would h< 
blown out the exhaust or carried past the rings to the crankcase. Wher 
carbon is formed together with the lacquer-like material, however, the 
latter acts to cement the carbon firmly to the surface—eventually result- 
ing in the formation of sufficient piston deposits to cause failure. 

In studying piston deposits, therefore, it was decided to concentrat« 
on determining the conditions under which lacquers could be formed. 

The influence of products of combustion on lubrication is governed 
entirely by the nature and quantity of these substances which are able 
to reach the areas to be lubricated. Boerlage and Broeze have suggested 
that engine deposits which originate in the combustion process may result 
from products of arrested combustion, soots due to over-rich mixtures, 
and unburned fuel. 

In considering the formation of the above materials, it immediately 
became evident that they were, in all cases, the direct result of incom- 
plete or misdirected combustion. 

By “incomplete combustion” is meant the failure to oxidize all of the 
fuel injected per stroke for any reason, either physical or chemical. By 
“misdirected combustion” those phenomena are meant which occur when 
injection takes place in such fashion as to permit the flame later to play 
on those surfaces of the combustion chamber which are relatively cold, 
euch as the cylinder walls. 

MacGregor and Hanley have shown that substantial difference in the 
quantity of combustion-chamber deposits may be brought about by using 
the same fuel and varying the type of lubricant used. To this must be 
added the fact that variation in fuel characteristics—ranging from dis- 
tillate fuels as represented by those generally marketed in this country 
to fuel oils containing as much as 30 percent residual material—has no 
appreciable effect on the quantity or type of piston deposits developed 
under various conditions of eperation, provided design characteristics are 
correct for the particular service involved. The combustion products, then, 
shall be considered only from the point of view of their being a source 
of heat and oxygen supply for the reactions resulting in the formation 
of injurious deposits. 

Corroboration of the results obtained in the laboratory experiments 
relative to the temperature range in which lacquers can be formed may 
be found in the following engine experiments: 

1. A 6-cylinder engine, 5%-bore by 8-in. stroke, was operated under 
conditions of load and temperature control that produced an estimated 
piston temperature of 330°F. In order to mair.tain this temperature it 
was necessary to use an oil cooler, to control water-jacket temperature 
to a maximum of 160°F., and to operate at 60 percent of full load. 

2. For the purpose of eliminating possible effects of low loading other 
than that of reduced piston temperature, the second experiment was con- 
ducted in the same engine under conditions of full load, and the low 
piston temperature maintained by controlling the water-jacket tempera- 
ture to a maximum of 135°F. by means of a heat-exchange system. 

Judging from the foregoing experiments, there can be no doubt that, 
from the standpoint of lacquer formation, control of piston temperature 
is highly important in lubrication. A reduction of piston temperature 
which would eliminate piston deposits as a cause of engine failure is 
obtained easily in an experimental setup. Its commercial application, 
however, is not possible except in a limited number of cases. This being 
the case, it becomes necessary to inhibit the formation of deposits, or 
to remove them in some other way. The most successful means so far 
developed has been the use of lubricants especially compounded to exert 
a high degree of detergency toward these materials, as well as to in- 
crease their resistance to oxidation. 

It appears, however, that the engine designer can exercise more con- 
trol over the performance of the fuel in his engine than the fuel manu- 
facturers can under any circumstances. By this it is not meant to infer 
that the petroleum industry should let down the bars with respect to 
quality but, rather, that cooperative effort by both industries should be 
promoted, so that suitable compromises may be effected between engine 
design and the various economical and commercial angles to be con- 
sidered in the refining and marketing of petroleum products for Diesel 
service. 
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CATALYTIC DESULFURIZATION TO IMPROVE AVIATION 
BLENDING NAPHTHAS 


WALTER A. SCHULZE and R. C. ALDEN 
Phillips Petroleum Company, Bartlesville, Oklahoma 


Some very notable advances have been made in aviation gasoline 
within the last few years, the greatest single improvement having come 
with the manufacture of isooctane on a commercial scale. In service these 
high-octane gasolines have shown such marked superiority over the lower- 
octane fuels that a great deal of emphasis is being placed today on 
means of stil] further improvement. 

Because isooctane does not possess the proper vapor-pressure or dis- 
tillation characteristics of a finished gasoline, it must be considered 
merely as a blending stock. This means, of course, that attention must 
be focused on the naphthas which are blended with the isooctane. For 
example, in the manufacture of 100-octane ethylized gasoline, it is com- 
mon practice for the finished blend to contain from 35 to 60 percent 
commercial isooctane—the remainder being refinery straight-run gasoline. 
In some instances, however, as much as 25 percent of isopentane is used, 
the aviation blending naphtha in such cases usually being depentanized 
or fractionated to a comparatively-high initial boiling point. The straight- 
run gasolines may range from selected natura] gasolines to high-octane 
naphthas of relatively-high boiling points. In most instances the max- 
imum permissible tetraethy] lead (TEL) is 3.0 ml. per gallon, although 
still higher maxima sometimes are permitted. To simplify the present 
discussion, the maximum TEL content of 3.0 ml. has been selected. 

In the manufacture of aviation gasolines of less than 100 octane 
number, the anti-knock characteristics of the blending naphthas are 
likewise of importance. Two typical examples have been selected for this 
study, viz.: 1, 92-octane gasoline, with a maximum of 0.5 ml. TEL per 
gal.; and, 2, 87-octane gasoline, with a maximum of 1.0 ml. per gal. 
In both instances it has been assumed that commercial isooctane and iso- 
pentane would be blended with a straight-run or natural gasoline. 


Most of the commercial isooctane produced has a very low sulphur 
content, because the methods of manufacture include desulphurization of 
the feed stocks. Therefore, improvement in the TEL response of the 
commercia] isooctane, if needed, is attained by methods other than those 
here proposed. Isopentane is produced practically free of sulphur and, 
in addition, has a tremendous susceptibility to TEL. Consequently, im- 
provement in lead response by reduction of the sulphur content is limited 
largely to the aviation naphthas used in blending. It is on these latter 
stocks that catalytic desulphurization shows such excellent results. 

It may appear surprising at first thought that a naphtha of only 60 
octane number should be considered a suitable blending stock in the 
manufacture of high-octane gasolines. However, a closer study of the 
data presented will reveal the fact that these pentane-free natural gaso- 
lines have extremely good TEL susceptibilities; so that in the manu- 
facture of ethylized gasolines they are equal, and in some cases superior, 
to other naphthas of considerably higher clear octane numbers. 


The pentane-free natural gasoline from Hobbs, N. M., had a con- 
siderably higher sulphur content, and a higher clear octane number, than 
the corresponding stock from Borger. The higher octane number would 
seem to be an added advantage for aviation-gasoline blending, but this is 
offset by the poor lead response. The undesirable sulphur compounds may 
be removed, however, by the bauxite treatment. 

The increase in lead response of blends of isooctane with catalytically- 
desulphurized naphtha nearly always is directly proportional to the 
amount of such naphtha in the blends, the effect being undiminished on 
mixing with other products. Thus, the monetary savings to be derived 
through catalytic desulphurization of the blending naphtha may come 
about in two ways, viz.: 1, the increase in production of a given grade 
of aviation gasoline from a given volume of isooctane; and 2, increased 
octane numbers obtainable with given blending formulas and TEL con- 
tents. As the increased production of given grades of high-octane gaso- 
line constitutes a tangible and important basis for appraising the bene- 
fits to be derived from the catalytic desulphurization, data are presented 
hereinafter for three of the four gasolines previously discussed. The 
Borger 12-lb. gasoline obviously has an octane-number-vapor-pressure re- 
lationship inferior to the other three gasolines. 

For the isooctane blending experiments, the commercial isooctane used 
was one with 91 octane number and a very superior lead response. All 
blends were isopentanized (about 20 percent usually) to 7.0-lb. vapor 
pressure. 

In 7.0 lb. isooctane blends of the New Mexico straight-run gasoline 
before and after desulphurization, the TEL requirement to 100 octane 
number was 3.4 ml. for the former and 2.7 ml. for the latter. 

From the test data it is estimated that the percent isooctane required 
to just make 100 octane number with 3.0 ml. TEL was changed from 
56.0 to 48.8 by desulphurization of the New Mexico straight-run gasoline. 
This represents an increase in 100-octane gasoline production of 14.8 
percent. 

It should be recalled that the New Mexico straight-run gasoline had 
the very low sulphur content of 0.013 percent before the bauxite-desul- 
phurization treatment. This example, therefore, illustrates the advantages 
to be derived from complete desulphurization. 

In conclusion, the catalytic removal of sulphur from aviation blend- 
ing naphthas, even when the sulphur content is originally very low, has 
been shown to exert a beneficial effect on TEL susceptibility. In the case 
of one blending naphtha, a pentane-free natural gasoline of high sulphur 
content and comparatively high octane number, catalytic desulphurization 
increased the amount of finished gasoline that could be made from a 
given quantity of 9l-octane commercial] isooctane by the following per- 
centages: 

92 octane with 0.5 ml. TEL—19.7 percent 
100 octane with 3.0 ml. TEL—27.7 percent 
87 octane with 1.0 ml, TEL—52.2 percent 








HIGH-OCTANE AVIATION FUEL BY THE SULFURIC-ACID 
ALKYLATION PROCESS 


A contribution by Anglo-Iranian Oil] Company, Ltd., Humble Oil and 
Refining Company, Shell Development Company, Standard Oil 
Development Company, and The Texas Company 


Branched-chain paraffins are outstandingly valuable as aviation fuels, 
as is evidenced by the increase in their consumption for making 100- 
octane gasoline. In 1937 the domestic consumption of 100-octane aviation 
fuel was approximately 7,000,000 gal., and it has been estimated this 
increased to 20,000,000 gal. in 1938. The anticipated consumptions for 
1939 and 1940 are greatly in excess of these figures; and, with the assur- 
ance of a larger supply of 100-octane fuel at a reasonable price, a further 
increase undoubtedly will result from changes in airplane-motor design 
to take advantage of the better performance and economy possible when 
operating with such a gasoline. 

The normally gaseous hydrocarbons such as Cs and Cs, because of their 
high volatility, find only a limited use in gasoline; but they are capable 
of being transformed into high-octane fuels of very great value. Processes 
in which the lower olefins from cracking operations first are polymerized 
and then hydrogenated are in successful operation already, and have been 
described in the literature. Another method of utilizing the light hydro- 
carbons exists in which the paraffin is combined directly with the olefin 
to produce a saturated fuel, thus avoiding the two stages of polymeriza- 
tion and hydrogenation. Previous investigations have shown that metallic 
halides, such as aluminum chloride and boron trifluoride, catalyze the 
reaction of isoparaffins with olefins. This coupling reaction usually is 
designated as an alkylation reaction. However, alkylation using metallic 
halides as catalysts as yet has not been developed to a commercial process. 


Recently it has been shown that sulphuric acid is a catalyst for the 
reaction. The rapid development of the commercial process has depended 
upon the use of this catalyst, as it provides a cheap materia] which can 
be handled in standard engineering equipment under conditions similar 
to those existing in proven processes. The products obtained have a high 
octane number, and possess the other characteristics necessary for 
superior aviation fuels. 


The present sulphuric-acid process represents the combined efforts of 
the Anglo-Iranian, Humble Oil, Shell Development, Standard Oil Develop- 
ment, and Texas research staffs. These groups, working independently, 
had developed processes which, though somewhat different in details of 
operation and in the results obtained, were in principle essentially similar. 
In the best interest of the petroleum industry as a whole, and in order 
that a major new source of high-octane aviation fuel should be made 
available for national defense without delay or waste of correlative 
experience, their efforts recently have been combined to expedite the com- 
mercial] application of the process. 

It is not the intention of the present paper to review in detail the 
theory of the alkylation reaction nor its possible widespread application 
in organic chemistry. Data of this type have been reported already at 
recent scientific meetings and in the literature. Rather, it is intended to 
outline briefly the underlying principles; and then discuss the type of 
equipment used, the conditions of operation, and the results which can 
be obtained when operating with various representative feed stocks. 


When aliphatic olefins are mixed with strong sulphuric acid at around 
atmospheric temperatures, the primary reaction is one of olefin absorp- 
tion in the acid to form alkyl sulphates. This absorption is a relatively 
rapid exothermic reaction. Saturated normal hydrocarbons remain virtu- 
ally unabsorbed, but isoparaffins such as isobutane are absorbed to a 
slight extent if the sulphuric acid is at a concentration of 90 percent or 
higher. It has been estimated that the rate of absorption of the olefins 
is about 700 times faster than that of the isoparaffins. 

In order to prevent the absorption step from proceeding to a point 
where the acid becomes useless for coupling, it is desirable to have pres- 
ent in the reaction zone a vast excess of isoparaffin. In batch studies, 
this mass effect of the isoparaffin is achieved by adding slowly the olefin 
to an emulsion of the ssoparaffin and sulphuric acid. When the rate of 
addition is kept sufficiently slow to prevent any accumulation of un- 
reacted olefin in the reactor, a completely-saturated product is obtained. 
However, much faster overall reaction rates and better control of the 
reaction can be obtained by continuous operation. 

In view of the fact that the actual concentration of olefin in the 
reaction zone is so low that under practical operating conditions it 
cannot be measured, it is necessary to consider the alkylation reaction 
from a study of these variables: (1) Isoparaffin-olefin ratio; (2) Contact 
time; (3) Acid strength; (4) Temperature; (5) Acid-hydrocarbon ratio; 
(6) Olefin concentration of the feed, and (7) Agitation. 

In the consideration of the effects of these variables, it should be kept 
in mind that they are all interdependent and that, fortunately, factors 
which increase the acid life also improve the yield and quality of 
products. 

The products are particularly suitable as aviation fuels because of 
their isoparaffinic nature, high octane number, high lead susceptibility, 
very low sulphur content, high calorific value, and lack of sensitivity to 
different engine conditions. 

One of the basic factors to be considered in the installation of a 
commercial] alkylation plant is the availability of the isoparaffin, and in 
most cases this is the factor limiting the capacity of a given plant. With 
a given supply of isoparaffin, an approximatzly equal amount of olefin 
can be converted by alkylation; and on this basis alkylation offers a very 
distinct advantage, from a yield and process standpoint, over the two- 
stage process of polymerization and hydrogenation. 

With other olefin feed stocks, alkylation is even more advantageous. 
Whereas the alkylate from propylene has an octane number of 88, 
catalytic polymerization of propylene leads to a polymer of relatively 
low octane number which, on hydrogenation, is degraded further. Cata- 
lytic polymerization of Cs or higher olefins is not commercial. 
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A THEORETICAL AND EXPERIMENTAL APPROACH TO THE 
PROBLEM OF COLLAPSE OF DEEP-WELL CASING 


J. L. HOLMQUIST 
The National Supply Company, Spang Chalfant Division, 
Ambridge, Pennsylvania 


A. NADAI 
Westinghouse Research Laboratories, East Pittsburgh, Pennsylvania 


One of the most important considerations involved in the design of 
-asing for deep oil wells is the resistance to collapse under the large 
ydrostatic pressures acting on the outside surface of the casing. At the 
epths to which casing commonly is set, the hazard of collapse largely 
etermines the selection of the casing from the standpoint of wall thick- 
ess and mechanical properties of the material from which it is made. 
,s an approximate figure, it frequently is considered that the maximum 
xternal hydrostatic pressure which the casing must resist is, in pounds 
er square inch, one-half the depth in feet to which the casing is set. 
he maximum pressure acting may be greater or less than this amount— 
epending on the actual height and density of the annular fluid column 
‘hich accumulates between the casing and the hole drilled in the earth. 
he resistance of casing to collapse depends on a number of important 
ictors enumerated hereinafter. 


The collapse of tubes is a case of the instability type of failure. 
yngineering design distinguishes two cases of instability failure—the 
lastic case in which failure occurs under elastic deformation, and the 
lastic case in which failure is preceded by permanent deformation of the 
tructure. 


Theoretical considerations show that the first portion of the stress- 
train curve connecting the elastic with the plastic range of strains is 
f the utmost importance for determining the collapse resistance of 
eavy casing. Practical experience corroborates this strongly. Usually it 
; stated that the “yield strength” of the metal (the stress at which a 
redetermined permanent strain is produced in a tension or compression 
est) is the determining factor of the collapse resistance. We shall see 
hat “yield strength” as a criterion of collapse has a limited significance, 
i.e., a8 long as it refers to a group of steels which have a sharply-defined 
vield point. In the case of those materials which do not possess a well- 
defined yield point, the “yield strength” necessarily is an arbitrary 
iantity. The question, therefore, will arise as to what quantity on 
hich the resistance of the casing to collapse does depend shall be substi- 
ited for it. 

Although the stability problem of a circular ring has been investi- 
vated previously in the engineering literature, it is believed to be of 
ufficient general interest to include in this paper at least a brief deriva- 
tion of the formula for the external pressure at which an elastic tube 
must collapse. It was felt that it would be desirable to base conclusions 
on the rigorous derivation of the case of elastic collapse of a perfectly- 
round tube, and to extend the investigation to the case of an initially 
oval tube for the purpose of showing that a tube with a non-circular 
cross-section collapses elastically at the same pressure that a perfectly- 
round tube collapses elastically. Also it will be shown that an axial stress 
has no influence on the collapse pressure in the elastic case. 


It is well known that an initial distortion or an eccentricity of the 
load in the case of the buckling of straight bars has the effect of some- 
what lowering the loads under which appreciable deflections precede the 
buckling. The value of the elastic buckling load, however, is not changed. 
Similar conditions are to be expected during the elastic collapse of tubes 
having an initial out-of-roundness. 


A number of tests were made to verify the validity of the reduced- 
modulus-plastic-collapse formula. Collapse tests were made on brass and 
steel tubes 2% in. and 3 in. in outside diameter, respectively, in a small 
collapse chamber. Arrangements were provided for observing the defor- 
mation of the tubes by the displacement of fluid from the inside of the 
tubes as pressure was applied. 

For the experimental verification of the reduced-modulus-plastic-col- 
lapse formula it was considered desirable to include tests on brass tubes, 
because the stress-strain curve of brass does not contain any discon- 
tinuity nor point of inflection which can be identified as a “yield point.” 


In the present investigation a series of ccllapse tests was made on 
specimens which were bored and turned to eliminate the influence of the 
factors of eccentricity and out-of-roundness to the greatest extent possible. 
Specimens were made from three types of steel. One of these was a 
nickel-molybdenum-vanadium steel possessing a well-defined yield point 
of approximately 80,000 Ib. per sq. in. in the normalized and drawn 
condition. Another was a low-carbon steel, and the third was a 5 percent 
chromium, %4 percent molybdenum, low-carbon steel. The latter two 
steels were tested in the annealed condition, in which condition they 
possessed a yield strength of approximately 30,000 lb. per sq. in. The 
low-carbon steel possessed a well-defined yield point. The chromium- 
molybednum steel was selected as representing a steel not possessing a 
well-defined yield point which previous experience in routine tensile testing 
indicated was its nature. Carefully-made stress-strain curves obtained 
during the investigation revealed, however, that this steel did possess 
a short horizontal portion on the stress-strain curve; therefore, no steel 
not possessing a definite yield point was included in the tests. 


It should be noted that similarly, as a slightly-oval shape of a tube 
has no effect on the elastic lateral collapse pressure, also an axial stress 
does not cause a change of this pressure. This is true for long tubes 
only, in which the length is several times larger than the diameter. Add- 
ing or subtracting of a uniform stress distribution in a long tube that 
acts in the axial direction has no effect on the bending moment expres- 
sion and, therefore, the elastic-collapse pressure is not changed by an 
axial stress. For elastic collapse there should be no difference found 
between the pressures required for the collapse of long open or of long 
closed tubes. 
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BUREAU OF MINES—A.P.I. PRESSURE CORE BARREL 
Progress Report on Its Design and Development 


D. B. TALIAFERRO 
Associate Petroleum Engineer, Bureau of Mines, Petroleum Experiment 
Station, Bartlesville, Okla. 


R. E. HEITHECKER 
Senior Petroleum Engineer, Bureau of Mines, 
Station, Bartlesville, Okla. 


Examination of bottom-hole samples of cil gives valuable information 
concerning the amount of gas in solution in the oil within the reservoir 
and the resultant shrinkage of the oil when the gas is released. Producing 
characteristics of reservoirs may be determined by means of subsurface 
pressure and temperature gauges and measurements made at the wellhead; 
however, unless reliable core analyses are available, these data have only 
limited use in any quantitative study of reserves. In such a study the 
quantity of oil, gas, and water contained in a unit volume of the reser- 
voir formation is extremely important. Although reliable methods of 
analyzing cores have been developed and the data thus obtained are valu- 
able, their applications become more limited as reservoirs at higher 
temperatures and pressures are discovered. This cordit’on results almost 
entirely from the fact that in recovering a core from a formation of 
high pressure and temperature by present methods a large part of the 
fluid content of the core is lost or contaminated to an unknown extent. 

With this in mind, the Bureau of Mines, in co-operation with the 
American Petroleum Institute, recently designed and had constructed a 
pressure core barrel. Its function is to cut and seal specimens of the 
rock comprising the producing formation with their naturally contained 
reservoir fluids and to bring them to the surface of the ground intact 
for analysis. To date, the core barrel has been tested in five different 
wells in which 17 cores were cut, two of which were cut and sealed at 
the pressure and temperature prevailing at the bottom of the drill hole. 
Although minor changes in the design of the barrel undoubtedly will be 
necessary to assure completely satisfactory operation, these tests indicate 
that a core barrel patterned after the design of the present experimental 
barrel will recover cores under pressure. Other important steps in deter- 
mining the fluid content of reservoirs, chiefly control of the circulating 
medium and regulation of the pressure and temperature of the medium 
at the bottom of the well bore to eliminate contamination during the 
coring operation, have not been attempted in the experimental work. 

The pressure core barrel essentially is a conventional core barrel with 
the addition of valves at either end of an inrer barrel and a mechanism 
for closing the valves while the barre] is at the bottom of the hole. 

The analysis of cores from oil-producing formations has received a 
great deal of attention during the past 8 or 10 years, and great strides 
have been made both in the methods of making the analytical tests and 
in the interpretation of their results. The analysis of cores taken under 
pressure, however, is entirely new, and considerable research work prob- 
ably will be necessary before an accurate and practical method is devel- 
oped. The procedure described here must not be considered as recom- 
mended and has been used on only one preliminary test. 

The method used in determining the oil contert of the core is divided 
into the three following steps: 

1. The pressure in the barrel is reduced slowly to atmospheric 
pressure at standard temperature (70°F.), and the volumes of oil, 
water, and gas evolved by expansion of the dissclved gas are measured. 

2. The core barrel and its contents are heated to another standard 
temperature (260°F.) at atmospheric pressure, and the additional 
volumes of oil, water, and gas evolved are measured. 

8. The entire contents of the core barrel are transferred to a 
solvent extractor, and the remaining oil is extracted and separated 
from the solvent by distillation. 

The total volume of each fluid recovered in the three steps will give 
the volume of each originally in the core barrel. If a water-base drilling 
fluid was used in the well the volume of water measured as coming from 
the core will have no significance, but the oil and gas volume should be 
that of oil and gas actually contained in the core before it was cut from 
the producing formation, provided there has been no washing of the core 
or infiltration of the drilling fluid during coring. 

Until all problems involved in the recovery and analyses of cores 
taken under pressure are solved satisfactori'y it is impossible to predict 
the value of analytical data obtained through pressure coring. However, 
it is believed that if core contamination during the coring operation 
(apparently the most serious problem at present) can be controlled 
satisfactorily, the data procured by pressure coring throughout the thick- 
ness of the reservoir in several wells systematically spaced with respect 
to the outlines of the field will give more accurate data regarding the 
oil and gas content of the entire reservoir than have been available here- 
tofore. In other words, pressure coring when successfully developed will 
provide facts in addition to those already at hand and should permit 
more accurate estimates of reserves than have been made in the past. 


SUMMARY 


The study of methods of determining the oil content of reservoirs 
under high pressures has resolved itself into three parts: (1) Development 
of a device to cut and seal core specimens under reservoir conditions ; 
(2) development of a method to prevent the contamination of the core 
during the coring operation; and (3) development of a method of analyz- 
ing the cores recovered. Considerable work has been done on the first 
step; and a core barrel has been devised which appears to have good 
possibilities. Only preliminary study has been given to the second step, 
which seems to be the most difficult part of the program. Work on the 
third step has been begun, and a method of analysis has been outlined 
which from the initial test appears to offer a satisfactory solution to this 
problem. Analytica] data from cores are of limited value to date as the 
one core that was analyzed in the laboratory had been partly depleted 
of its pressure before reaching the laboratory. 
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THE RANGE OF APPLICATION OF GAS-LIFT METHODS 


E. C. BABSON 
Union Oil Company of California, Compton, California 


This paper presents results of an investigation of gas-lift methods 
conducted under the auspices of the Production Practice Committee of 
the Institute’s Division of Production. 


Extensive use of gas-lift methods in the production of oil during the 
past 13 years has resulted in a growing realization of the desirability 
of determining the conditions in which these methods will give satis- 
factory performance, and in the gradual accumulation of sufficient pro- 
duction and sub-surface-pressure data to make possible the evaluation 
of this range of application. By contributing data and ideas, many 
organizations and individuals have assisted the writer in developing cor- 
relations of the factors involved. These correlations are not as complete 
as might be desired, but it is hoped that they will provide a valid basis 
for the evaluation of gas-lift behavior. 


The gas-lift methods investigated are: 1, straight gas lift; 2, flow 
valves; 3, plunger lift; 4, intermitters; and, 5, gas-displacement pump. 
All these methods have demonstrated by actual operation in oil wells 
that they can give satisfactory service when properly applied. 

To permit independent evaluation of equipment characteristics, it is 
assumed that well characteristics can be determined with convenience 
and accuracy, and are unaffected by the lifting method at a given rate 
of production. The most important characteristics of any gas-lift method 
are: 1, back pressure held against the formation; and, 2, gas consump- 
tion. The effectiveness of the installation, or the ratio of the actual 
production to the production for zero bottom-hole pressure, is a function 
of the back pressure held against the formation; whereas the lifting 
efficiency is determined largely by the gas consumption. The reactions 
of the various types of equipment to sand, paraffin, and scale are impor- 
tant, and will be mentioned when known. 

Of the various gas-lift methods the straight gas lift by far has been 
used most extensively. If circulating gas is available, the cost of laying 
a pipe line from the circulating-gas manifold to the well is the principal 
installation expense. When a flowing well dies or begins to head, it is 
quicker and more convenient to use the straight gas lift than to install 
one of the other devices. In addition to the convenience and economy of 
installation, the straight gas lift has the inherent advantage of requir- 
ing no sub-surface mechanism which may be eroded by mud, sand, or 
scale; and a well in which the straight gas lift is applied properly may 
produce for years without interruption. This performance can be 
approached, but seldom is equalled, by other lifting methods. Further- 
more, the formation gas is utilized in lifting the oil, thus decreasing the 
consumption of circulated gas. The chief disadvantages of the straight 
gas lift are a tendency toward serious emulsion trouble in wells pro- 
ducing from 20 to 70 percent water, and relatively low efficiency or 
effectiveness under most conditions. 

The curves covering straight gas lift are smooth and evenly-spaced, 
largely because they were drawn that way. As they are empirical ap- 
proximations, they should not be used as a basis for extrapolation nor 
theoretical extension. 

The effect of water is complex. The pressure at the bottom of the 
tubing usually, but not always, is higher in a wet well than in a cor- 
responding clean one. The gas consumption of a wet well is often 
higher than that of a corresponding clean well, because an excess of 
gas is required to prevent segregation of the water—with the resultant 
drowning of the well. These erratic effects may be associated with the 
degree of emulsification, which is known to vary widely from well to 
well. 

Flow valves play an important part in making intermittent gas-lift 
methods practicable. Wells in which continuous gas lift becomes uneco- 
nomical because of small liquid volumes often can be produced more eco- 
nomically by “‘stopcocking,”’ which is simply the practice of kicking the 
well over and then shutting it down. 

The plunger lift utilizes a piston-like device to prevent slippage of 
gas past the oil, which is the factor chiefly responsible for the low lifting 
efficiency of the straight gas lift at low rates of production. 

Intermitters are designed to lift slugs of oil without exerting the 
pressure of the injected gas against the producing formation. 

The first cost of most intermitter installations is relatively small; 
emulsion trouble is usually not as severe as with the straight gas lift; 
and the intermitter can be made to produce volumes of liquid as large as 
2500 bbl. per day. On the other hand, the sub-surface mechanism of the 
intermitter seldom can be repaired without pulling the tubing from the 
well. 

The gas-displacement pump is essentially an intermitter designed to 
function without a packer through the use of a full string of ‘‘maca- 
roni’”’ tubing hung inside conventional tubing. Because these changes 
alter the principle of operation and range of application of the device, 
it is considered as a separate method. 

The performance of the various types of gas lift in actual wells can 
be predicted from the approximate operating characteristics established. 
The procedure involves, first, the plotting of the relation between pro- 
ducing sub-surface pressure and production for the well in question. 
Next, the characteristic curve for the type of equipment in question is 
plotted on the same sheet of paper. The intersection of the two curves 
gives the rate of production to be expected. Once the rate of produc- 
tion has been established, the gas requirements can be determined from 
the gas-consumption curves. 

In conclugion, the author emphasizes that it is impossible to formu- 
late universal rules for determining the ranges of application of gas- 
lift methods, because so many factors influence the selection of the proper 
production method for a well. However, the operating characteristics of 
various gas-lift methods and a procedure for utilizing these results have 
been presented graphically in the hope of aiding the operator in his 
selection of the production method best suited to a given well or 
group of wells. 
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CO-OPERATIVE PROBLEMS INVOLVED 
IN CATHODIC PROTECTION 


L. F. SCHERER 
The Texas Pipe Line Company, Houston, Texas 


The paper is a summation of the early history of cathodic protection 
in its application to the pipe-line industry. The organization of the Mid- 
Continent Cathodic Protection Association—together with its aims, pu: 
poses, accomplishments, and limitations—is discussed in some detai! 
Data presented show the details of the application of this form of pro- 
tection to the petroleum industry, and indicate clearly its rapid growt: 
within the past few years. 

Many of the serious problems now confronting the cathodic enginee: 
are discussed in detail. The eminent hazards of liability and involvement: 
are pointed out, with a plea that they be given consideration. 

The rapid increase in recognition, and the general use of this form of 
protection, clearly indicate that the mutual problems arising soon wi! 
reach the point where they can no longer be handled amicably through 
individual agreement. Because of the tremendous liabilities which ma; 
be created through lack of understanding, good practice, or standardiza- 
tion, the directed control of this work soon may become a serious con- 
cern of the entire industry. 

Stated simply, cathodic protection is a method of preventing electro- 
lytic corrosion by raising the potential of the soil above that of the 
pipe line to be protected by an amount sufficient to inhibit discharge of 
current to the soil; in other words, the pipe line is made cathodic. 

The use of cathodic protection in mitigating electrolytic corrosion is 
not new, patents having been issued on such certain applications as 
early as 1908. Much of the early electrolysis work was based upon stray- 
current losses, usually from electric street railways. The cathodic con- 
dition, however. was recognized during the period 1911 to 1916, and at 
least two successful cathodic units were installed during that period. 

Work conducted by the National Bureau of Standards prior to 1918 
indicated the feasibility of using motor-generator sets for cathodic units. 
In Technologic Paper 52, the need of regulation regarding electrolytic 
mitigation was stressed, and it was suggested that joint action between 
interested parties be sponsored by the American Committee on Electroly- 
sis. 

Records indicate that the first successful installation made on a gas 
or oil line purely for the purpose of mitigating electrolytic corrosion 
was installed on a gas pipe line in Texas in 1932 by Starr Thayer, 
who had been independently active in the pipe-protection and corrosion 
field for some time previous. The results of that installation pointed the 
way by showing that such installations were both practical and eco- 
nomical. Experimenta] work proceeded slowly until 1934. Since then 
advancement has been rapid. 

One of the major issues is that of establishing initial responsibility 
in the solution of a problem involving two or more pipe lines. This may 
occur in the case of parallel, or crossing lines and, most frequently, in 
bonding work. Ordinarily these problems may be adjusted readily 
by the field men when only a few lines are involved. When numerous lines 
and facilities are involved, arbitration is usually successful. Instances 
of an arbitrary attitude on the part of individuals so far have been 
gratifyingly infrequent. It is entirely conceivable, however, that some 
pipe line may become gravely liable and become involved legally in the 
future. It is this contingency against which we must guard by establish- 
ing precedents and rules of procedure. 

In this connection it must be pointed out that one of the cardinal 
requirements is the establishment of a required form of notification of 
intent which the initiating carrier must follow in advising others who 
may be involved. The Mid-Continent Cathodic Protection Association has 
developed such a form, but lacks the prestige to obtain its general 
use. For use with this form, it has worked up an index showing the 
pipe lines in each county of the Mid-Continent area. 

Early in its organization the Mid-Continent Cathodic Protection As- 
sociation felt the need and desire of the industry for a fuller under- 
standing of the entire problem of cathodic protection. Through the efforts 
of a few individuals, the association was able to compile and distribute 
a fairly complete bibliography. 

There is little doubt that this means of protection would be used by 
many more operators—especially the smaller ones, who have no corro- 
sion engineer—if they were certain of what they were doing. The indus- 
try has wasted much money on this work in the past, due primarily to 
lack of adequate information and because of duplication of experiments. 
It should be protected from more needless expenditure. 

These problems of electrolysis surveying and cathodic protection of 
underground structures are concerned intimately with the maintenance 
of continuity of pipeline transportation service. Any effort expended to- 
ward improving the efficiency and dependability of this branch of the 
petroleum industry would seem properly to be a concern of the Ameri- 
can Petroleum Institute. 

The rapid increase in recognition and general use of this form of 
protection indicates clearly that the mutual problems arising soon will 
reach the point where they can no longer be handled amicably through 
individual agreement. The promiscuous use of this protection, especially 
when multiple lines are involved, very easily can create a hazard. Be- 
cause of the tremendous liabilities which may be created through lack of 
understanding, good practice, or standardization, the adequate adminis- 
tration of this work soon may become a serious concern of the entire 
industry. 

In its capacity as clearing house on problems of mutual concern 
to the petroleum industry, the American Petroleum Institute peculiarly is 
suited to act as the medium through which this rapidly-growing techno- 
logical work may be organized and studied. Certainly the resources and 
manpower available through the Institute place it in a far better posi- 
tion to investigate this entire matter—more particularly the technical 
and practical problems involved such as standard terminology, recom- 
mended standards on methods and equipment, and the many kindred 
problems—than would be possible through any other institution. 
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INTERNAL CORROSION OF GASOLINE PIPE LINES 


L. C. MORRIS and W. A. SCHULZE 
Phillips Petroleum Company, Bartlesville, Oklahoma 


When long-distance transportation of gasoline by pipe line was begun 
on a large scale some years ago, much thought was given to minimizing 
the effect on the properties of the gasoline, but little or no attention was 
directed to the effect of the gasoline on the pipe line. External corrosion, 

milar to that experienced with crude-oil lines, was expected; and various 
rmeans were taken to protect the exterior side of the pipe. A new problem 
von arose, however, in that under certain conditions severe corrosion 
is encountered on the interior side of the pipe. 


Corrosion, according to the accepted views, requires only the presence 
f air and moisture in contact with a ferrous metal. Particular cases, 
»owever, are complicated greatly, and are excluded from generalizations 
garding intensity and type of corrosion by the numerous chemical and 
iysical variations. 
When in 1934 it was found that internal corrosion of the gasoline 
e lines already had reached alarming proportions, the problem was 
tacked from several sides—the principal ones being: 1, determination 
the factors contributing to this severe corrosion; 2, development of 
ans for determining the rate, type, and extent of corrosion currently 
king place; and, 3, investigation of various. means of reducing the 
orrosion. 
In the study of the factors contributing to corrosion, most attention 
as given to air, water, and treating solutions which may be dissolved 
_ or which may be mechanically entrained with, the gasoline as it enters 
» pipe lines. As an aid in this investigation, a sensitive method was 
veloped for determining the amount of oxygen dissolved in the gaso- 
‘ne—the method being applicable in field tests as well as in the 
oratory. 
The term “corrosion inhibitor” is a familiar one, much in evidence 
scientific and patent literature. There is not a single class of inorganic 
organic compounds which have not been tested at one time or other 
- its effectiveness in preventing corrosion. Yet with this abundance of 
ta, the investigation of inhibitors of internal corrosion for a gasoline 
e line was almost entirely one without benefit of precedent. 


Inorganic inhibitors which are satisfactory in many applications are 
ruled out because of very limited solubility in hydrocarbon oils—which in 
this ease must be depended on as the primary carrier for the inhibitor. 
E fective organic inhibitors must satisfy these conditions: 1, they must 
be soluble in both the gasoline and aqueous phases—the gasoline solu- 
bility being great enough to assure that the compound will be carried 
through the pipe line, and not be completely extracted by contact with 
the aqueous phase always present; 2, they should not rapidly be rendered 
inactive by reaction with any component of the gasoline or of the 

eous solution in the line; 3, they must not cause the deterioration of 

» property of the gasoline such as color, odor, or anti-knock rating, 
nor should they make the gasoline sour or corrosive; 4, to be most effec- 
tive, it appears that at least part of the molecule of the substance should 
possess a definite affinity for the metals, protection of which is desired. 
It is obvious that many materials with corrosion-inhibiting properties are 
unsatisfactory according to one or more of the above-mentioned criteria. 


By means of the test methods adopted, pipeline conditions could be 
simulated, and the effect of various factors could be exaggerated. The 
conclusions reached from several years of testing with these types of 
apparatus are summarized herewith. 


Corrosion was found to be more rapid on rough surfaces than on 
smooth surfaces, due perhaps to the difficulty of removing the last traces 
of adhering scale and rust from surface pits and scratches. 


Variation of the oxygen concentration did not have as marked an 
effect as anticipated. Use of pure oxygen, instead of air or of oxygen, 
under pressure did not increase proportionately the corrosion rate due to 
the formation of a partly-protective oxide film on the test bars. 


A marked difference was noted in the tests using different kinds of 
gasoline. With low-boiling naphthas, natural gasoline, and some straight- 
run gasolines, corrosion under similar conditions was worse than with 
cracked gasoline. This must be due partly to the presence of natural 
inhibitors such as cresols and naphthenic acids in cracked gasoline. For 
standard tests a third-grade gasoline was used as a medium between the 
extremes of cracked and natural gasolines. 


The effect of added solids was twofold. When non-respective particles, 
such as sand or iron oxide, would settle on the surface of the test bar, 
corrosion would localize due to a screening or concentration-cell action. 


Changes in flow velocity in tests conducted in circulating systems did 
not make themselves readily apparent through different rates of corrosion. 
Increased velocities in these tests appeared to decrease the amount of 
corrosion on surfaces which were located so that the flow velocity past 
all portions of the surface was uniform. 


The information obtained by laboratory and pilot-plant experiments 
indicated that addition of mercaptobenzothiazole to the pipe line was 
warranted. 


The pilot-plant corrosion tests conducted under actual operating con- 
ditions indicated conclusively that mercaptobenzothiazole in concentrations 
as low as 0.00016 weight percent, or the equivalent of 11 Ib. per 25,000 
bbl., was adequate substantially to eliminate corrosion from the test 
specimens. In the application of this material to the pipe line, however, 
the question arose as to the life of the inhibitor or, in other words, the 
distance from the point of addition the inhibitor would travel and afford 
protection. Analyses showed that, in the beginning, very little inhibitor 
reached even the first pumping station, a distance of 14 miles. With 
continued introduction of the material, however, the distance traveled 
seemed to increase steadily, until about 100 miles of the line was af- 
forded protection. 
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COMBINING BENDING AND HOOP STRESSES TO DETERMINE 
COLLAPSING PRESSURE OF OIL-COUNTRY TUBULAR GOODS 
WALTER C. MAIN 
Youngstown Sheet and Tube Company, Los Angeles, California 


The paper points out the limitations of present formulas, and suggests 
a method whereby the two existing types of rational formulas might be 
combined to give a result which is also rational and will apply through- 
out the entire range of tube proportions regularly used for casing, drill 
pipe, and tubing. 

These may be called “thin-tube formulas,” if desired, but for the 
purpose of this discussion, we shall refer to them as “‘bending-stress 
formulas.” This name is based on the method of their derivation, and 
they apply where the bending stress is the predominating influence in 
collapse. The term “elastic” or “envelope” curve is misleading, and 
should be avoided. 


It should be noted that in his report* as chairman of the Manu- 
facturers’ Subcommittee, J. J. Dunn finds Clinedinst’s curve to give 
slightly high results compared with tests; therefore, he multiplied it by 
0.95. If the last formula given above were used, and also a more accurate 
value of Poisson’s ratio (0.26), then this last formula would have filled 
the bill very nicely. 


However, injecting this last formula into the already-complicated 
picture should not be taken seriously. It is merely intended to demon- 
strate the futility of this line of attack. The point is that here we have 
a group of curves of almost the same shape, varying from each other 


by a smal] percentage, that apply only through a limited range of =. 
values, and even then give approximate relations. t 


The pressure determined by any of these equations is known as the 
“critical pressure”; and we are told that, if the yield point of the steel 
is high enough, collapse will occur at these pressures. 


Now there is another group of equations that gives the relation be- 
tween stress, pressure, and tube proportions. These equations we will 
call the “hoop-stress equations.” They approach the collapse pressure 


D os , 
very closely when the —— ratio is low; i.e., when the tube does not 


collapse, but instead it starts decreasing more rapidly across all diameters 
—immediately when the yield strength of the tube wall is reached. They 
are most useful for internal pressure, and are valid up to the yield 
strength from that direction. 


Others have brought up the question of the rigorousness of the deriva- 
tion of all of these formulas. This writer cannot accept any theory other 
than the postulates of the maximum-strain energy theory. 


There is a third group of relations (empirical solutions) that must be 
examined. They purport to show how stresses and pressures vary over 


D 
the range of a values in which we ure interested. 


In these empirical relations, determined by tests and depending on 
methods of least squares or, in some cases, just plain judgment of the 
curve-drawer’s eye for their location, we find the implication that the 


stress at collapse approaches the yield stress when equals 2. But at 


D 
higher values of . it is possible to deform permanently (i.e., collapse) 


the tube without reaching the yield point, or even the proportional limit 
in most cases. 


Of all of the investigators in this problem, the French mathematician, 
J. A. C. H. Bresse, as early as 1850 attacked this problem from the most 
useful angle. He found that the bending stress in a hollow right circular 
cylinder, very slightly out-of-round, when subject to external pressure, 
was: 





5 3Pa*e* 

a= Oe 
where a is the maximum radius, and e is the familiar conic ellipticity. 
As pat. we can get to the tube proportions very easily. In fact, 


2 
it can be shown by vectors that when a?—b?= > these bending stresses 
really begin to take hold. 


This makes the bending stress alone, by following Bresse, and by 
introducing the concepts of the maximum-strain energy theory: 


3EP ws. 
D 3 
The total stress is, therefore: 


3EP 





= 
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plus or minus any residual stress. 


*New Orleans meeting, May, 1939; A.P.I. Production Bull. No. 223, 
Exhibit “J”, pp. 148-55. 
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PARTIAL VOLUMETRIC BEHAVIOR OF THE LIGHTER PARAFFIN 
HYDROCARBONS IN THE GAS PHASE 
A.P.I. Research Project 37 


B. H. SAGE and W. N. LACEY 
California Institute of Technology, Pasadena, California 


The prediction of the volumetric behavior of complex hydrocarbon gases 
is of value in many industrial calculations. A number of attempts have 
been made to predict such behavior for both simple and complex gaseous 
mixtures. 


In the present paper a somewhat different approach has been at- 
tempted. The behavior of a number of the lighter components of the natu- 
rally-occurring gaseous hydrocarbons in several binary mixtures has been 
studied. These data afford an incomplete empirical background upon 
which to base a method of prediction of the behavior of complex hydro- 
carbon mixtures. It should be realized that at the present time there are 
insufficient data to permit such predictions to be made with accuracy. 

In order to make use of the relationships derived, it is necessary to 
have a knowledge of the partial volumetric behavior of each of the com- 
ponents as a function of the state of the gaseous mixture in question. At 
the present time there are no data available to the authors relating to the 
partial specific volume of the lighter components in complex hydrocarbon 
mixtures. However, information concerning the behavior of a number of 
binary gaseous-hydrocarbon mixtures has become available recently. As 
a tentative procedure it is possible to consider the partial volumetric be- 
havior of the lighter paraifin-hydrocarbon constituents in these binary 
systems as directly applicable to the behavior of complex hydrocarbon 
gases. It should be realized that this assumption inevitably introduces 
errors in the resu!ting predictions of the specific volume of the complex 
mixtures. However, it is believed that such uncertainties are sufficiently 
small in many instances to make the predictions of engineering value. 
Furthermore, the method will increase in value as more experimental 
knowledge of partial volumetric behavior accumulates. 


Experimental data are available concerning the volumetric behavior 
of pure methane, ethane, propane, and mbutane in the gaseous region 
throughout the temperature interval of interest in petroleum-production 
practice. These data serve to establish the behavior in the pure state of 
these important constituents of dry natural gases with an accuracy ade- 
quate for most engineering purposes. 


The behavior of mixtures of methane and ethane throughout the 
entire composition range at pressures up to 3000 Ib. per sq. in. in the 
temperature interval between 70 and 250°F. is known. These data have 
been employed in the present instance to establish the partial volumetric 
behavior of methane and of ethane in the methane-ethane system. 

Experimental information concerning the volumetric behavior of multi- 
component hydrocarbon gases affords a means of ascertaining the accu- 
racy of prediction which may be made with these methods in their pres- 
ent incomplete state. Experimental measurements upon four different 
samples of natural gas here are utilized in this comparison. In the case 
of gas C it was necessary to take into account the presence of a sig- 
nificant. quantity of carbon dioxide, nitrogen, and oxygen. This treat- 
ment of non-hydrocarbon gases is arbitrary, but probably does not intro- 
duce significant uncertainties as long as the gases involved do not con- 
tain large quantities of these components. 


In all cases except for gas C, the agreement is considered satisfactory 
at pressures up to 2000 lb. per sq. in. Deviations as large as 2.9 per- 
cent are involved at the lower pressures for gas C. The experimental 
method used to determine the specific volume of this gas was such that 
uncertainties in the analysis would tend to cause more important dis- 
crepancies between experimental and predicted values. This case was 
complicated also by the presence of significant quantities of non-hydro- 
carbon gases. 

The rapidly-increasing uncertainty involved in the predictions at 
pressures above 2000 Ib. per sq. in. indicates that more detailed informa- 
tion than at present is available will be necessary in order to predict 
volumetric behavior with accuracy in this region. However, it is believed 
that the agreement, even on the present basis, is sufficiently good in 
most cases that the method of prediction may be of engineering value. 
As more information accumulates, it will be possible to take into ac- 
count pertinent factors which were omitted in this tentative approach. 
The method is such that it permits the utilization of new information 
as it becomes available. 


A method is proposed for the prediction of the specific volume of 
complex gaseous-hydrocarbon mixtures. The procedure to be followed 
in using this method may be summarized in the following steps: 


1. The analysis of the gas, which commonly is expressed as the mole 
fraction of each of the components present, first is modified to yield 
a corresponding quaternary analysis by application of equation (10) 
or (11). 
The corresponding quaternary analysis is re-expressed in terms of 
weight fractions instead of mole fractions. 


The residual partial specific volumes of methane, ethane, propane, and 
nbutane for the prevailing pressure, temperature, and weight frac- 
tion of the component in question are interpolated from the informa- 
tion recorded. In general, simple linear interpolation with respect to 
pressure, temperature, and composition is adequate for this purpose. 
The value used for methane is taken as a weighted mean of the values 
obtained for the binary system involving methane with each of the 
other components of the modified analysis in accordance with equation 
(12). 

The average molal weight Ma of the gas is computed from the origi- 
nal analysis. 


The specific volume is calculated directly by substitution of the ap- 
propriate values in equation (14). 
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LOAD RATING FOR ROLLER BEARINGS 


Cc. R. ATHY 
International Derrick and Equipment Division, International-Stacey 
Corporation, Columbus, Ohio 


In the past 10 or 15 years there have been important development: 
in the design of equipment for the drilling and pumping of oil well: 
The petroleum industry has passed quickly from the hand-made rigs 
of the preceding era to the highly-engineered precision-built machines of 
today. 

Rapid evolution has occurred particularly in the improvement o: 
bearings. In the original standard rig, bearings were made of wood 
As drilling depths increased, the wood bearings were replaced gradual], 
with babbitted or bronze bearings. In recent years wells have been drille: 
to such tremendous depths that plain bearings are no longer adequate 
Consequently, anti-friction roller bearings have come into common usage 
in all types of drilling and pumping machines. 

The choice of proper roller bearings is something of a problem, be 
cause up to the present time no uniform method of evaluating the load 
carrying capacity of anti-friction bearings has been adopted. Bearings of 
given sizes are listed with widely-different capacity ratings by the 
various manufacturers. 

Several investigators and national] associations have attempted to 
eliminate this confusion by suggesting formulas for the rating of roller 
bearings. Many commendable contributions have bcen offered, but no 
formula as yet has been accepted universally. 

The Manufacturers’ Subcommittee, of the Institute’s Committee on the 
Standardization of Standard Rigs and Derricks, has been assigned the 
problem of recommending a formula for the rating of roller bearings to 
be used by the members of the institute until a more acceptable formula 
is available. 

In carrying out this assignment, the views of the various bearing 
manufacturers have been studied, and the literature on the subject 
reviewed—with the result that the committee has proposed the following 
formulas for standard radial load rating of cylindrical and tapered 
roller bearings: 

PROPOSED FORMULAS 


Cylindrical Bearings Tapered Bearings 

KDLN 0.97 KDLN 
Pe=—[o.333 (1) Pt= — Goss 
Where: 


Pc=radial rating for conventional cylindrical roller 
bearings, lb. 

Pt =radial rating for tapered roller bearings, lb. 

K =quality factor. 

D=mean roller diameter, in. 

L=length of roller, in. 

N =number of rollers. 

C=stress applications per revolution. 


(2) 


The factor K includes all manufacturing variables—material, heat treat- 
ment, dimensional accuracy, finish, design, etc., as well as all intermedi- 
ate constants encountered in the derivation of the formulas. Its numerical 
value is based on a given speed and a given life expectancy. The pro- 
posed standard in this respect is 100 r.p.m., with 8000 hours’ minimum 
life. 

For the sake of simplification, it has been assumed that the quality 
factor is a constant for all makes, types, and sizes of roller bearings. 
It is propesed that a value of K equal to 700 be adopted for the 100 
r.p.m., with 8000 hours’ minimum life. This represents approximately 
the average value of the recommendations of the various bearing manu- 
facturers. 

To correct the radial rating for speeds other than 100 r.p.m. (the 
basic speed at which the value of K was determined), the following 


formula should be used: 
. 4 
m(%) 
Where: 


Fr=Speed factor (by which the basic rating is multiplied). 
Ro=r.p.m. at basic rating (100 r.p.m.) 
R:=r.p.m. at desired speed. 


Ro 


R. (3) 


This formula, taken literally, will permit infinite capacity at zero 
speed. However, inasmuch as it is conceded by most bearing manufac- 
turers that the proposed speed correction formula applies to speeds as 
low as 10 r.p.m., and as speeds less than 10 r.p.m. are not common in 
oil-field equipment, it is suggested that this problem be disposed of by 
setting a minimum speed of 10 r.p.m. in connection with the speed cor- 
rection formula. 

In the brief consideration of the derivation of the formulas, no at- 
tempt is made to give the intermediate constants a numerical value; 
as this needlessly would increase the length of the discussion. As usually, 
these constants have their being as a result of reconciling systems of 
units, or by considering a variable a constant in subsequent transforma- 
tions, in the interest of simplification. In the end they all merge into 
the factor K, of formula (1), which has been evaluated experimentally. 

The adoption of a standard rating formula for roller bearings wil! 
give members of the Institute a convenient means for estimating the 
relative capacities of all makes of roller bearings. It is not claimed that 
the formula recommended in this paper will give accurate results in 
all cases. However, it will give conservative values which are roughly 
comparative. It is recommended that this formula be adopted as a tenta- 
tive A.P.I. standard. It is recommended further that steps be taken to 
interest the various bearing manufacturers in sponsoring a series of 
endurance tests on all makes, types, and sizes of roller bearings. 
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BAROCO—High-grade drilling clay. Makes about 40 barrels of drilling mud per ton when mixed with 
salt or fresh water. Desirable when mud b badly contaminated with salt because it resists flocculation. 











AQUAGEL- AQUAGEL-CEMENT—A gel-type cement which may be formed by adding « small amount of AQUAGEL 
to any good Portland cement in either wet or dry state. Provides better formation shut-off by making a 
'¢ . M E N T better bond between the casing and the hole. 











RECOMMENDED AMOUNTS OF AQUAGEL TO BE USED IN CEMENT 














Gals. Water per Sack Cement 5% 6 65 7 7% 8 8% 7 


Lbs. AQUAGEL per Sack Cement 
cache 9 113 | 16 | 20] 23 | 26| 29 | 33 


a Pe : [tbe AQUAGEL per Sack Cement 


if added dry with cement 255 355 4% 5% 
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AQUAGEL—Even though no definite formation troubles are encountered, a sufficient amount of AQUAGEL 





1 t should be carried in the mud to keep the water loss low and the mud cake thin. High water loss induces 
sloughing and thick mud cake often causes stuck tools. 











AQUAGEL—3 to 5% added to drilling mud, or 8 to 10% added to straight water often prevents or re- 
stores lost circulation in loose formations. If this fails try FIBROTEX. 





yyy Y 
Zi 
epee: | ae FIBROTEX—Tough fibrous material for preventing or restoring lost circulation in highly porous formations. 
oy eo, 4 U AQUAGEL Treat 50-barrel batches of mud with from 12 to 14 pounds per barrel. One to three batches often stops 
aS 


FIBROTEX serious losses of circulation. If this is unsuccessful, use AQUAGEL-CEMENT 


AQUAGEL- AQUAGEL-CEMENT—To restore circulation in ext ly fractured or covernous formations use from 7 to 
CEMENT 10 gals. water per sack of cement with from 2 to 6% Ibs. AQUAGEL per sack (See schedule under 
AQUAGEL-CEMENT in CEMENTING CASING). Slurries of apparent high viscosity pump easily but do not 

flow away due to their gelling characteristics. 








BAROCO € BAROCO—Soalt resisting drilling clay. Maintains vi:cosity in the presence of salt. Makes about 40 barrels 


of mud per ton when mixed with salt water. 
Z 3 0 G 3 L ZEOGEL—A trated colloidal clay which forms a gel with salt water. Yields upwards of 100 borrels 


” A R ) | ) of mud per ton in brine. Can be used where nothing but salt water is available 
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counterbol Pp of salt water flows. Can be added to native mud or mixed straight with water 


and AQUAGEL. 
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COLOX | BAROID or COLOX—Drilling mud weighting materials. Muds suitably weighted with BAROID or COLOX 
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QQ AAA sg AQUARE—Enough chovtd be added to - on to perenne wall-building qualities and keep 
C AVIN IG FORN MAT OR 7 oa : “s the cake thin. This will reduce greatly the y of for to cave. 
SQ YK <colox 

HEAVING SHALEC oie 


ee . 








BAROID or COLOX—Suitably weighted muds have demonstrated their efficiency in holding caving or 
heaving formations in place. 


STABILITE—There are several formulas of STABILITE, both liquid and dry, the choice of which depends 
upon the condition of and contaminating materials in the mud at the time treatment is required. 


Reduces viscosity and gel-strength and improves walling qualities. 


STAB | LITE ‘ STABILITE—Reduces danger of blowouts by freeing entrained gas, thereby keeping mud weight constant. 
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BAROID or COLOX—Highly weighted muds are frequently necessary to confine gas or other pressures. 


AQUAGEL 


AQUAGEL—Sufficient shquld be carried in all muds to keep the water loss low and the cake thin. 
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SMENTOX—When drilling ahead after o cement job, the use of SMENTOX counteracts the effects of 
cement on mud. A small amount added to mud after a cement job will often eliminate the 


discarding the mud. Viscosity is reduced and wall-building quolities restored. 
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AQUAGEL—In Low-Pressure Areas—Straight AQUAGEL-water mud (5% to 7% by weight depending 
upon the mixing water used) is the ideal mud for drilling in. The low water loss keeps water from the 
AQUAGEL oil sands and the thin cake is quickly and easily removed. Wells drilled in with this fluid swab on 


production and clean up quicker. 
B A R 0 D BAROID or COLOX—In High-Pressure Areas—A combination of BAROID or COLOX and AQUAGEL made 


'¢ ) L OX up to suitable weight is the ideal drilling fluid. In locations where the natural mud provides adequate 
walling qualities BAROID or COLOX added to the mud in sufficient 
ST A & | LITE quantities wi!l provide adequate weight to insure safety. 


STABILITE—If gas cutting of the mud occurs, add suitable quantities of 
STABILITE in either liquid or powdered form. 
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PETROLEUM-IZATION—1940 


HUGH W. FIELD 
The Atlantic Refining Co., Philadelphia, Pennsylvania 


The refiner, who for half a century has been handling one of the 
most complex mixtures of organic chemicals known to man, at last is 
talking organic chemistry—or, at least, he is in there trying! Although 
he does not know how to make it, he has found out that neohexane is 
2,2,dimethyl butane, having astounding anti-knock value. Should he equip 
to manufacture neohexane, should he put in an alkylate plant, would it 
be the best bet to try catalytic cracking, or should he forget all about 
the whole business until somebody straightens out the tangle? 

It is the purpose of this paper to attempt, in as plain language as 
possible, to place these various new processes on the checkerboard of 
petroleum refining, and determine which ones are compctitive, which are 
complementary, and which should be considered for use as various refin- 
ery situations arise. However, due to the extremely-undeveloped state of 
some of these processes, a certain amount of forecasting based on personal 
opinion is woven into the pattern presented here, but it is hoped that 
this simplification and rationalization will assist the thinking which is 
necessary for the analysis and comparison of information which will be 
made available as time goes on. Discussion of the details of the operation 
of all of these various processes is beyond the scope of this paper; and, 
further, no comparison will be drawn between commercially competitive 
processes directed toward the same result. 


The natural gas, butane, and lighter (except when pentane isomeriza- 
tion is indicated) can be converted to either high-octane motor gasoline or 
to aviation gasoline. Because natural gas is, in general, completely sat- 
urated, either catalytic or thermal dehydrogenation is necessary. If motor 
gasoline is the goal, this choice is governed by investment and operating- 
cost estimates. If aviation gasoline is desired, or if flexibility for future 
changes to aviation production is a requirement, the choice probably 
will be catalytic. 

Essentially the same reasoning applies to choice of type of polymeriza- 
tion unit. If aviation gasoline is not desired, the investment comparison 
must take cognizance of the fact that the dehydrogenation is an integral 
part of the thermal-polymerization plant. 

The light fraction of the straight-run gasoline may be subjected to 
catalytic dehydrogenation (catalytic reforming) for the purpose of making 
a high-octane (85+) aviation fuel with good lead susceptibility. If the 
octane-number increase does not justify the sacrifice in yield which 
accompanies the reforming, catalytic desulphurization alone may be indi- 
cated to produce low-sulphur stocks for special naphthas or to take 
advantage of the increase in lead susceptibility which results from the 
sulphur removal alone. 

The entire straight-run gasoline can be dehydrogenated catalytically 
or desulphurized, with the choice developed using the same reasoning 
that was used for the light fraction. The straight-run gasoline available 
also should be kept in mind when laying plans for processing the refinery 
gas, as will be seen later. 


The heavy straight-run gasoline, long the standard charge for thermal 
reforming, can be dehydrogenated catalytically to produce a high yield 
of high-octane desulphurized blending stock. However, it should be re- 
membered in planning this operation that the change in boiling range 
is much less with catalytic than with thermal dehydrogenation. If thermal 
reforming has been used to control overall gasoline volatility for the 
refinery, care must be taken, or the entire plant-volatility balance may 
be upset by this loss of front-end volatility. If this develops to be serious, 
this fraction may be left for thermal reforming; but, inasmuch as the 
desulphurization obtained is less than half that which would have been 
experienced by using the catalytic unit, catalytic desulphurization of the 
thermally-reformed naphtha may be justified. As a last possibility, if the 
sulphur situation is not serious and the catalytic desulphurization cannot 
be justified, the good old standbys, vapor-phase clay treatment or chemical 
treatment, may be used. 

The gas-oil fraction from the crude may be charged to the existing 
thermal-cracking units. This is a cheap way to make gasoline from gas 
oil; and, inasmuch as we still are learning more every day about how to 
operate thermal-cracking coils, let us not be too hasty in discarding 
these reliable units. Some discarding may be necessary, but we must be 
certain that the change is an improvement, and not just a change. 

The crude residuum or natural tar may be charged either to a thermal 
viscosity breaker to obtain maximum gasoline without running to coke, to 
a thermal coking unit to obtain a higher ultimate gasoline yield, or to a 
catalytic-coking unit to obtain the highest yield which can be obtained 
without hydrogenation. 

The finishing of cracked gasolines can take four possible major routes. 
If octane level is satisfactory, catalytic or chemical desulphurization may 
be indicated; if the octane level is unsatisfactorily low on the cracked 
gasoline, catalytic dehydrogenation should be given consideration; vapor- 
phase clay treatment, or chemical treatment is the answer if neither 
sulphur nor octane value requires serious attention; but this phase of 
refining should not be passed without looking at hydrogenation. The 
possibilities in hydrogenation for sulphur removal, in the event the 
catalytic-desulphurization processes fall down on cracked gasolines, should 
not be overlooked. 


Most of the operations considered up to this point produce some gas 
in addition to liquid products. This gas can be a very profitable source of 
either aviation gasoline or motor fuel. The various steps that can be 
taken to realize profits from this situation are quite varied, particularly 
as much depends on the type of gas available which, in turn, is a func- 
tion of crude run and previous processing methods. The best that can 
be done here is to discuss the possibilities and indicate the type of think- 
ing necessary to evaluate a given situation. 
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EFFECT OF VARYING WELL-BORE DIAMETERS IN 
CALIFORNIA RESERVOIRS 


ERNEST K. PARKS 
Consulting Petroleum Engineer, Los Angeles, Calif. 


The present discussion is an outcome of a previous paper initiating 
the subject of size of oil strings as a problem for consideration in the 
American Petroleum Institute. The conclusions of that paper are repeated. 
“1. The economics of well design involve consideration of production 

practice. 

Investigation of the effect of hole size on production rate appears 
to be warranted. 

The perforated section of the oil string deserves continued study, 
especially with respect to selection of perforations. 

There is a possibility of evaluating the advantages of additional oi|!- 
string size for a particular development after prospect wells hav« 
revealed physica] conditions and production performance.” 

The effect of well size on production practice has been the primar 
incentive to further efforts in this study, with the particular object o: 
obtaining facts as to the relation between size of oil string and the 
production rate. It was realized from the first that convincing rate com 
parisons are very difficult to obtain, but inquiry developed that this facto 
is not necessarily decisive. The advantages of a larger bore hole am 
casing apply also to the drilling of a well; and, therefore, the questio: 
reduces to whether such immediate additional costs as may be incurred 
for a larger-diameter well are justified by the combined efforts of th. 
diameter increase upon drilling and production. 

This paper is limited to California practice in the drilling of wells to 
and producing from, the usual oil-sand accumulations. 

Prior to examining details, it is in order to recall that it is no longe: 
considered good practice to drill and produce a well to the end of making 
the greatest possible profit in the least possible time. Attention now is 
focused upon the reservoir; and, with assistance of co-operative effort 
and under legislative regulation, the trend. now is to temper the quick 
“payout” policy on the proposition that the increased yields of conserv- 
ative exploitation, coupled with economic advantages of stabilization, 
will more than offset the longer time element. This trend results in a 
restriction on drilling, and also in a determined effort to reduce the 
cost of such wells as are drilled; for the rate of return is still a basic 
factor of investment. Under these conditions, it may be said now that 
the object of a well is to complete it and to produce from it in such a 
manner that the profit will be the maximum consistent with the orderly 
development and production practice which controls the situation. 

Assuming that conditions are such that an operator has a choice of 
the size of bore to be made in the oil sand, and of the size of oil string 
he can install, his decision presumably would be influenced mostly by so- 
called practical considerations. 

The bore must be sufficiently large to allow economical drilling, safe 
running of casing, and final installation of a perforated oil string of a 
size consistent with manner of completion and some minimum producing 
equipment. There are so many variations of practice as to each of these 
items that there may be many differences in specifications, without once 
entering the field of production performance beyond the scope of actual 
well operations. 

Economical drilling, when expressed in terms of least dollars per 
foot, may mean most feet per day in the majority of cases. Thus fast 
drilling generally is desired. The question arises: “Is the speed of 
drilling increased by reducing the bit diameter ?’’ Economical drilling also 
means a minimum of trouble frequency, and minimum damage when it 
occurs. What is the effect of reduction of hole diameter on drilling 
hazards ? 

The running of casing to modern depths, however successful the 
usual practice, is fraught with the possibility of sticking and, hence, 
the selection of a smaller size to be run through a bore hole of more 
than ample clearance obviously favors that choice. 

The immediate result is, however, to create a difficulty in the most 
important section of the well, i.e., in the producing horizon. As a con- 
sequence, the hole drilled through the oil sand often is reduced—necessi- 
tating underreaming, and possibly the running of perforated pipe with 
a small clearance. If the latter happens to be contrary to an operator’s 
practice, the only alternative is an exceptionally-small oil string. 

The following conclusions are made at this time: 

1. There is a strong economic urge to reduce the size of oil-well casings. 
2. Whatever reduction in potential rate accompanies the smaller size 

is discounted on the basis of present overproduction. 

3. Whatever effect small size has on cumulative production is discounted 

because of the application of the present-worth factor. 

There is a definite conviction by some operators that smaller-sized 
wells do not result in lower drilling costs. 

Future difficulty with production equipment in small-bore wells has 
not been evaluated. 

The inability of operators to furnish data on the effect of hole size 
on production performance indicates that evaluation of “many un- 
known factors’”’ is highly desirable. 

A detailed study of this problem is associated intimately with well- 
completion practice generally. 

Differences as to the effect of hole size on drilling cost suggests that, 
if savings are to be made, there must be consideration of the par- 
ticular formations encountered and the entire drilling-rig assembly. 
Whatever effort is expended in providing a solution for the optimum 
hole size will be a direct contribution to genuine conservation of 
petroleum, material, and manpower in that the factors involved are, 
respectively: cumulative production to an economic limit, steel for 
wells, and drilling time. 

The petroleum engineer and technologist, as many times before, 
is faced with the problem of obtaining difficult quantitative data so 
that he can advise intelligently upon well design as influenced by 
economic conditions. 
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CHIEF: Whoa there, big boy—what do you 
think you’re doing with that lagging? 

RED: Well, I'll let you in on a little secret, 
Chief. I'm getting ready to do some record- 
making drilling. 

CHIEF: You're telling me, eh? Well, okay. 
But put this in your pipe and smoke it. Get 
rid of that open lace-work lagging and that 
Roebling drilling line of yours will even do 
better than you think it will! 

RED: What do you mean, open lace-work 
lagging? 

CHIEF: Sure, that’s what it is. Look at those 
gaps—you could drive a team through them. 
That’s what causes those“dog legs” you were 
moanin’ about not so long ago. 


RED: That so, Chief? I thought maybe poor 
winding did that. 


JOHN A. ROEBLING’S SONS COMPANY, TRENTON, N. J. 
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CHIEF: Sure, poor winding will do it. So will 
that lagging of yours. Put it on solid—and 
you'll soon see the difference. 


And here’s another tip. Keep those dividers 
a little further apart. Then, when you lead 
your line through to the live end, you'll steer 
clear of sharp bends. 


RED: That sounds like a real tip, Chief, and 
I'll try it. 


CHIEF: You can’t go wrong, Red. We've been 
using Roebling cable tool lines for many a 
year, and I know them better than I know 
you. They’re the tops, to my way of thinking 
—just the right amount of spring in them; 
and rugged and compact. They stand more 
abuse than any line I know. 


But treat’em right, Red—and they'll give you 
even more service than you're looking for. 


Branches in Principal Cities 
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THE CARTER PRESSURE CORE BARREL 


BEN W. SEWELL 
The Carter Oil Company, Tulsa, Oklahoma 


A pressure core barrel is a coring device which differs from conven- 
tiona] core barrels in that the core, after having been cut, is sealed 
within a chamber and brought to the surface under pressure. 

The primary purpose of such a core barre] is to prevent the loss of 
the contents of the core due to expansion as the pressure surrounding 
the core is reduced, thus permitting a more accurate determination of 
its original content. 

A discussion of the entire field of pressure-core applications is beyond 
the scope of this paper; the more general uscs include the following: 

1. A more certain determination of reservoir content than is furnished 
by the conventional non-pressure-type core barrel. 

Location of gas caps and determination of content. 

Studies of oil, gas, and water gradients through a producing zone. 
Studies in well spacing. 

Studies of oil remaining in place in depleted fields by drilling and 
coring intermediate wells. 

Studies of various methods and rates of production by working on 
cores while cores are under pressure. 

Studies of contamination of cores. 

Briefly, the Carter pressure core barrel may be described as a con- 
ventional core barrel containing a third tube between the inner and 
outer barrels. This third tube is provided with valves at both ends, and 
an arrangement for lifting the inner barrel containing the core up into 
it—after which the valves are closed. All of these operations occur at 
the bottom of the hole. 

At the lower end of the core barrel assembly, located in the central 
passage through the core head and extending up into the end of the 
core tube, is a plug which serves a dcuble purpose. This plug is attached 
by one set of shear pins to the outer assembly, and by another set of 
shear pins to the core tube. By this means the core tube is held in a 
fixed position relative to the outer assembly as the core barrel is 
lowered into the hole. The plug also, as in a conventional core barrel, 
prevents cavings from entering the core tube. Attached to the upper 
end of the core tube and extending upward is a rod which has on its 
uppermost end a knob or boss. This knob holds the two adjacent dogs 
in such a position that their outer shoulders abut a similar shoulder in 
the outer shell—thus serving to lock the outer shell in the position shown 
relative to the drill stem. The drill stem is not attached rigidly to the 
outer shell of the core barrel, but has interposed a slip joint which 
permits relative vertical motion between the two when the locking dogs 
are disengaged. 

Between the core tube and the outer shell is placed a pressure tube. 
This tube has at its lower end a ball plug valve of a special design. At 
its upper end is provided a head containing a knife-edge seat encircling 
the rod which extends up from the core tube. 

The lower set of rivets is sheared as the plug comes in contact with 
the bottom of the bore hole. This causes the core tube, upper rod, and 
knob to stop momentarily while the remainder of the core barrel con- 
tinues downward—resulting in sufficient motion to force the dogs down 
below the knob and allow them to snap inward and latch under the lower 
edge of the knob. Provision is made to limit the vertical motion of the 
core-tube assembly so that, after the releasing operation is complete, the 
upper set of rivets shear and permit the core to enter the core tube— 
pushing the plug ahead. After this releasing operation, the core barrel 
must not be lifted off bottom until sufficient core has been cut. 

It is felt that, with further experience, the recovery of pressure cores 
should become almost a certainty, while the percentage of core recovery 
should correspond to the recovery by a conventional barrel cutting a core 
of a similar size. The pressure core barrel, as designed and in operation 
now, will hold a 1}j-in. by 6-ft. 6-in. core with a minimum outside core- 
head diameter of 644 in. The core diameter probably can be increased 
some without increasing the outside diameter of the barrel, and the 
length can be made anything within reasonable limits. 

From an examination of the pressures recorded by the pressure core 
barrel on many of the tests to date, it is apparent that they are lower 
than one would expect after the static bottom-hole mud pressure has 
been computed. 

Considerable thought was given this problem, and it was concluded 
that the pressure loss was due to at least one—and possibly all—of the 
following factors: (1) Elastic deformation of the pressure barrel and its 
valves; (2) Thermal effects, and (3) Leakage. 

In order to determine the possible magnitude of these factors, a series 
of tests and computations was made. 

On the majority of tests made to date with the core barrel in the 
field, the pressure has been very sensitive to small changes in volume, 
and has had all the characteristics of liquid pressure. This, of course, 
would be true if no free gas were present in the core barrel at the 
pressure and temperature existing. 


- 
‘ 


Numerous practical applications and advantages of a pressure core 
barrel have been suggested. Unfortunately, inasmuch as only one phase 
of such a problem can be attacked at once, so far very little actual work 
has been done other than to develop the tool that just has been described. 
The technique of coring and core analysis takes on a much broader 
aspect with pressure cores available, and many problems are yet to be 
solved or evaluated. Of these prcblems—perhaps for the time being 
anyway—contamination of cores from drilling mud is the most formidable. 
Just how serious it is, and what to do about it, are questions which are 
being investigated at this time. It has been noted, however, on numerous 
cores taken in the Louden Pool in Illinois that, when the bleed-off needle 
valve is opened, a good core gives off considerable gas; and when the 
core is removed, there frequently is a noticeable evidence of oil that 
has bled off the core. This was the case even when the cores were cut 
with no particular precautions in treating the mud. 


112 





NEW THERMOFOR KILN AND CLAY-REGENERATION PROCESSES 
FOR MAINTAINING DECOLORIZING CLAYS AT 
HIGH EFFICIENCIES 


T. P. SIMPSON and J. W. PAYNE 
Socony-Vacuum Oil Company, Inc., Paulsboro, New Jersey 


In the refining of mineral-oil products such as waxes, turbine and 
transformer oils, and particularly lubricants for internal-combustion 
engines and machinery, treatment by percolation through adsorptive sub- 
stances such as clays is usually one of the most important operations. 
Although many types of percolation adsorbents, such as bone char, silica 
gel, bauxite, and activated carbon, have been and still are employed ex- 
tensively by the petroleum industry, the most common material in use 
tceday is Fuller’s earth. Fuller’s earth is used so broadly throughout th 
petroleum industry today that the terms “Fuller’s earth’ and “‘percola- 
tion clay” virtually are synonymous. 


The yield of oil from a percolation filter depends to a large exten! 
on the clay efficiency, the type of oil filtered, and the quality of produc 
desired. In regular refinery practice the yields of finished oils from 
percolation cover a range of 5 bbl. to 150 bbl. per ton of clay—th: 
yields from used clays which have been regenerated more than five 
times in conventional] burning equipment normally being only abou: 
half or less than half of those from fresh clays. 


The equipment most commonly used for clay burning was adapted 
largely from ore-roasting machinery. An installation usually consist 
of either a rotary kiln, or a Wedge or Nichols-Herreshoff burner—the 
latter representing the multiple-hearth type, or a combination of sev- 
eral of these. Conventional Wedge burners have a nominal capacity of 
about 120 tons per operating day, and Nichols-Herreshoff units normally 
run about 50 tons per day. A typical Wedge burner having a capacity 
of 5 tons per hour weighs about a million pounds, is about 25 ft. in 
diameter by 25 ft. in height, and has a burning-hearth area of about 
1600 sq. ft. Typical present-day lubricating-oil refineries have a capacity 
of clay-burning equipment of from 40 to 300 tons per day, consisting 
of one or more of these types of burners. 

Although rotary kilns have been used by many refiners, practically 
all installations since 1930 have been of the multiple-hearth type, and 
in many instances rotary units have been abandoned in favor of the 
latter. 

In view of the many deficiencies of multiple-hearth kilns—particu- 
larly the fact that they degrade clays rapidly due to overheating, thus 
increasing percolation costs enormously—the lubricating-oil refining in- 
dustry long has needed and sought for improved clay-burning methods. 
A great deal of effort has been expended toward improving the perform- 
ance of multiple-hearth kilns but, due to their inherently poor tempera- 
ture control, only minor gains have been made. 


It is the purpose of this paper to describe and submit to the petro- 
leum industry the features, performance, operating characteristics, and 
application of a new clay-burning unit named the “Thermofor kiln,” 
which has been developed. This new unit embodies features of positive 
temperature control, burning rate, and heat transfer that make it suited 
admirably for the regeneration of percolation clays by treatment at 
high temperatures (900 to 1200°F). 


The advantages of the Thermofor kiln over the conventional types 
of clay burners are summarized as follows: 

1. Reactivation of clays to higher efficiencies and longer life than 
heretofore has been possible. This is accomplished by direct positive 
cortrol of the burning temperature. 

2. Low construction cost. 

3. Low operating cost per ton of clay reactivated. 

4. Excellent regeneration of clays by controlled partial combustion or 
“carbonization.” Clays reactivated in this manner may be applied to 
distinct advantage in percolating solvent-refined oils. This type of re- 
generation is not practical with conventiona] types of clay burners. 

5. Economical and practical clay burning on a comparatively small 
scale, particularly in plants in which clay is very expensive. 

6. Ease of operation and reduced fire hazard. 

Substantial savings in burning costs are obtained with the Thermo- 
for kiln: because no outside fuel is required in regular operations, and 
the air consumption is low due to excellent combustion conditions. The 
oxygen content of the flue gases normally is less than 1 percent. Fuel 
consumption—which is an appreciable item for conventional burners— 
is negligible with the Thermofor kiln, because the heat is obtained from 
burning of the adsorbed carbonaceous material. The only outside heat 
supplied is for bringing the burner up to temperature and for hardening 
of raw clays. Normally the heat needed is considerably less than the 
heat available from combustion of the carbonaceous material on the 
spent clay, and in some cases sufficient excess heat may be produced to 
justify recovery by auxiliary means. Another item contributing to lower 
operating costs is low maintenance, as there are no moving parts to the 
kiln proper. The 50-ton-per-day commercial unit mentioned hereinbefore 
showed no detectable wear nor corrosion, and required no repairs when 
inspected after six months’ continuous operation. 

Another important advantage of the Thermofor kiln is that its instal- 
lation automatically increases percolation-plant capacity by a substantial 
proportion. For example, in a typical refinery in which clay is regener- 
ated and segregated 10 times and is discarded after the tenth cycle, 
the average clay efficiency for the entire plant is only 66 percent based 
on fresh clay. With a Thermofor kiln in operation and fresh clay being 
added only to make up for losses (2 percent per cycle assumed) the 
clay efficiency of the same plant can be maintained at an average of 95 
percent. This increase in clay efficiency reduces the washing, loading, 
and unloading time on the filters by 30 percent of the normal require- 
ment, and increases proportionately the time for percolation. In this 
particular case the gain in percolation time represents a 15 percent 
increase in the overall filter-plant capacity. 
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VISCOSITY DETERMINATION OF SUB-SURFACE SAMPLES 
OF CRUDE OIL 


PAUL G. EXLINE 
Gulf Research and Development Company, Pittsburgh, Pennsylvania 


H. J. ENDEAN 
Formerly with Gulf Research and Development Company; at present with 
Stanolind Oil and Gas Company, Tulsa, Oklahoma 


This paper describes an instrument for measuring the viscosity of 
the sub-surface samples under bottom-hole conditions and a method of 
ansferring a portion of the sub-surface samples into the viscosimeter 
thout further change in its physical properties. 


Before the actual design of the viscosimeter was undertaken, a study 
id been made of the conditions which it had been thought necessary 
e instrument must fulfill. These were: 


1. The accuracy should be 3 percent or better of the absolute value of 
e viscosity over the entire range of the instrument. 

2. The instrument should be capable of maintaining this accuracy 
er a pressure range from atmospheric to 4000 Ib. per sq. in., and a 
nperature range of 80 to 180°F. without danger of accident to the 
lipment or operator. 


3. The instrument should be a self-contained portable unit which could 
used with existing equipment. 

4. The construction should be such that it could be filled with a fluid 
mple from the present bottom-hole sampler without change in its 
ysical characteristics. 

5. It should be primarily an 
‘ing objective measurements 
erator. 


A large number of methods has been utilized for the measurement of 
scosity of liquids. The method which appeared capable of fulfilling the 
requirements outlined above was the rolling-ball viscosimeter. This was 
st discussed by Flowers, and has been used more recently by various 
estigators for viscosity determinations under high pressures. 
The rolling-ball viscosimeter consists of an inclined tube filled with 
liquid under examination, and through which a steel ball rolls under 
action of gravity. The roll time of the ball is measured by a synchro- 
is clock, mounted in the control box. 


instrument for rapid routine work, 
independent of the personality of the 


Electrical connections from the control box to the viscosimeter are 
nade by two multiple conductor cables attached at both ends by polar- 
ed, locking attachment plugs. Similar connectors are used for the con- 
nections to the plugs closing the ends of the viscosimeter tubes. 

The rolling-ball viscosimeter is not a primary instrument, because the 
calibration cannot be determined from the physical dimensions alone. It 
is necessary to secure a calibration by the use of liquids of known vis- 
cosity and density, and to plot the results in a simple curve, so that the 
observations made with an unknown liquid easily and quickly would be 
converted to absolute viscosity. 


For this purpose, a series of hydrocarbon liquids and their mixtures 
was chosen which would more than cover the range of viscosities which 
the instrument would be expected to measure. The viscosities of these 
liquids were determined at 100 and 210°F., using a precision-type modi- 
fied Ostwald pipette, whereas the densities were measured with pre- 
cision hydrometers. 


The calibration of the instrument was carried out at atmospheric 
pressure, as a matter of convenience. Because of its heavy construction, 
the effect of pressure upon the behavior of the instrument should be 
negligible. This was verified by making a series of determinations up to 
a pressure of 4000 Ib. per sq. in. on two liquids whose change of vis- 
cosity with pressure had been determined by other investigators. 


The only additional problem involved in the measurement of the 
viscosity of sub-surface samples is that of filling the viscosimeter tube 
with the gas-saturated oil without permitting any change in the amount 
of gas in solution. The method proposed for accomplishing this result 
has not been carried out experimentally, because arrangements for field 
trials could not be completed. 


The method commonly in use for transferring gas-saturated samples 
of liquid from one container to a second container is that of the dis- 
placement of a heavier immiscible liquid, mercury. The second container 
is filled with mercury under the pressure of the sample. Communication 
is established between the tops of the two containers; and by pumping 
mercury into the bottom of the first container, as mercury is withdrawn 
from the bottom of the second, the sample is forced slowly from one 
container to the other. 


This method could rot be used in the viscosimeter tube: first, because 
all the mercury could not be withdrawn from the viscosimeter tube 
without elaborate and expensive design; and, second, because small drop- 
lets might cling to the wall of the tube, rendering the instrument in- 
operative or causing very erratic readings. 

The proposed method differs from the above in two respects: the 
transfer fluid is lighter, rather than heavier, than the sample; and instead 
of being immiscible, as is mercury, it is soluble in the sample. The first 
of these causes no practical difficulties, as the transfer fluid merely can 
be drawn off at the top of the viscosimeter tube rather than at the 
bottom. The second requires more careful consideration, particularly as 
the proposed transfer fluid is a gas which is highly soluble in the sub- 
surface sample. 


In addition to the calibration runs, a series of viscosity determina- 
tions was carried out on a paraffin-base lubricating oil of SAB-10 vis- 
cosity, covering a range of temperatures from 100 to 200°F., and of 
pressures from atmospheric to 4000 lb. per sq. in. This work was done 
partly as a check on the behavior of the instrument and partly to secure 
information of value in other work in progress. 
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JOINT AND COLLAPSE STRENGTH OF A.P.I. GRADES H-40 AND 
J-55 ELECTRICALLY-WELDED CASING 


T. J. CRAWFORD 
Republic Steel Corp., Youngstown, Ohio 


The author presents data on tensile tests of 147 joints of A.P.I. grades 
H-40 and J-55 electrically-welded casing, ranging in size from 414- to 
13%%-in. outside diameter. Round and sharp threads, as well as short and 
long threads, and couplings are compared. 


As 7-in. outside diameter is the most popular casing size in use today, 
most of the testing was done on that size. Comparative tests were run 
throughout on this size, using sharp thread and round thread. Tests 
using long couplings were included also on the heavier weights of the 
J-55 grade. In order to develop a true comparison of the thread forms, 
both of these tests were cut from the same joint of pipe, and nipples 
from the opposite ends of the length of pipe were used in making up 
each test joint. In this way it is believed that the effect of variations 
in physical properties along the length substantially was eliminated. This 
duplicate test procedure also was used on the 5%%4-in. 17-lb. to compare 
sharp and round threads, and on the 65%-in. 26-lb. J-55 grade to compare 
short and long couplings. When two test joints were cut from a single 
length of pipe, a collapse test specimen was cut from the center portion 
of the pipe, and the physical results of each type obtained from the 
two groups of tension and compression specimens were averaged to 
obtain the physical properties applying to the collapse test. When but 
a single pullout test joint was cut from a single length of pipe, a 
collapse test also was obtained from this length and the results of the 
single group of tension and compression specimens were applied. In all 
cases the group of tension and compression tests referred to includes 
three separate tests of each type. Results on each group of three tests 
were averaged to obtain the figures shown as representing the physical 
properties of the pipe. 


The final pullout test program is the result of considerable evolution. 
The initial program contemplated a comprehensive series of tests in 
triplicate. After these substantially had been completed, it was cecided 
to add 12 extra tests to the 54-in. 17-lb. grade J-55, round-thread, and 
a like number to the 7-in. 24-Ib. grade J-55, round-thread. This addition 
was for the purpose of obtaining a general check on results, and to get 
a better picture of the spread in results in a relatively-large group of 
similar tests, 


The pullout tests were made on the 1,000,000-lb. Emery-Tatnal tensile 
machine of the Gould Coupler Corporation at Depew, N. Y. Special 
fixtures were made to permit the gripping of plain-end test pieces. A 
certified calibration of the testing machine had been made immediately 
before the pullout test program was begun. The fixtures provided for 
making the test were of such a nature as to minimize any eccentric 
loading on the joint. 


The general test procedure involved applying the load slowly, stop- 
ping periodically to measure coupling diameters on 90 deg. radial planes 
at the center and at each end, as well as pipe diameters in similar 
planes just outside of the coupling and at a position 8 in. back along 
the pipe from each end of the coupling. 

In addition, measurements of the distances between punch marks 
located at four 90-deg. points on the central section of the coupling and 
similar points just beyond the end of the coupling on the shoulder of 
the pipe at each end were made with micrometer trammels. These 
measurements showed the longitudinal strain produced as load was applied 
to the joint. 

On certain pipe typifying the various sizes and types of joint, these 
measurements were repeated after each small increment of load had 
been applied, as well as after the load had been reduced and again 
raised to its previous value. From these measurements it is possible to 
plot the stress-strain curve for the joint. Study of such curves may be 
of considerable interest in subsequent studies of joint leakage under 
tension. 

An examination of the mechanics of failure by pullout indicates that 
the coefficient of friction between the coupling and the pipe threads is 
an appreciable factor in the load required for pullout. In order to obtain 
some clue as to the magnitude of this effect, two joints of 5%4-in. 17-lb. 
grade J-55, round-thread, were made up dry—the threads having been 
washed carefully with benzol after threading, and no thread lubricant 
having been used. Similar tests were made on joints cut from the same 
lengths of pipe, and made up with our standard thread lubricant. The 
two joints, thus made up dry, showed higher joint strength than their 
corresponding lubricated control pieces—indicating an average increase 
of 5.2 percent. 

The tensile and compressive tests for the purpose of determining the 
physical properties of the material were made on a new Southwark- 
Emery universal testing machine of the multi-range hydraulic type, 
which had been calibrated recently. Autographic stress-strain records 
were made for each test using a Southwark-Templin stress-strain recorder. 

The extensometer used for the tensile tests was of the Southwark- 
Peters averaging type; whereas the compressometer used for the com- 
pression tests was also of the Peters type, but with improvements de- 
veloped in our own laboratories. 


Collapse tests were made by the open-end method, using a procedure 
which we believe complies substantially with a forthcoming specification 
for collapse testing procedure as recommended by a committee appointed 
by the manufacturers’ subcommittee. 

In addition to collapse tests on pipe selected for the pullout test pro- 
gram, a considerable number of routine tests made during the last five 
months on our regular-production casing are included in the data pre- 
sented. Test procedure here likewise was believed to be substantially in 
accordance with the forthcoming specifications. 
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CATALYTIC REFORMING FOR THE PRODUCTION OF 
AVIATION GASOLINE 


A. G. PETERKIN, J. R. BATES, and H. P. BROOM 
Houdry Process Corp. of Delaware, Wilmington, Del. 

The purpose of this paper is to present a description of the application 
of the Houdry catalytic process to the reforming of gasoline and naphtha 
into aviation-base gasoline, together with results obtained and a dis- 
cussion of the flexibility and benefits to be obtained from the operation. 


The importance of a source of supply of high-octane aviation gaso- 
line has been emphasized greatly by recent world events. There are 
available today many processes for the production of blending agents or 
blending materials. Such materials are not usually complete aviation 
fuels, but are added to base materials to improve or impart to such 
bases desirable and necessary characteristics, such as ability to give 
proper combustion characteristics in high-compression aviation motors. 
Among such blending materials are tetraethy] lead, and hydrocarbons 
such as isooctane, isopentanes, or alkylates. These materials are added 
to a base gasoline of proper boiling point and chemical stability to pro- 
duce the finished material. Among the important requirements of a de- 
sirable aviation fuel are: sufficient stability to resist or prevent the 
formation of objectionable gum or oxidation products in storage and in 
use; sufficiently low sulphur content to prevent corrosion; proper hydro- 
carbon composition to give the necessary combustion characteristics ; and 
the required vapor pressure to prevent vapor lock. The aviation base must 
be derived from a source of supply of the necessary magnitude to permit 
immediate availability of large quantities from existing equipment. 


Inasmuch as the availability of blending agents necessarily is limited 
to the raw materials and plant facilities available, the base gasoline 
should have the characteristics of being highly susceptib'e to the addi- 
tion of blending agents, i.e., should require a minimum quantity of such 
agents to reach the necessary standards. 


The supply of straight-run gasoline and naphtha is, within the require- 
ments of the field of aviation fuels, unlimited. However, in view of 
existing plant facilities for the production of such blending materials as 
isooctane, only certain straight-run gasolines have sufficiently high octane 
rating to be suitable for aviation-base stock. Even though the number of 
units capable of supplying isooctane and alkylates was increased greatly, 
the cost of producing such materials to improve straight-run aviation 
fuels to the necessary extent must be examined carefully. 

As a solution in part to this problem, the Houdry catalytic-reforming 
operation has been developed. 

A Houdry catalytic-reforming plant, without change, may be used to 
produce motor gasoline form naphtha, or may charge gas oil at decreased 
throughput to produce either aviation or motor gasoline. For example, 
when charging East Texas or Coastal naphthas, the throughput rate is 
two volumes of oil (measured as liquid) per hour per one volume of 
catalyst; whereas when charging gas oils the rate is one volume of oil 
per volume of catalyst. The catalyst employcd in this operation is a 
highly-active hydrosilicate of alumina. Such a catalyst costs approxi- 
mately $25,000 for a plant charging 10,000 bbl. of naphtha per day, and 
its life is such that replacement is required at intervals of not less than 
180 stream-days. 


The cost of installing an 8,500-bbl.-per-day unit is approximately 
$1,225,000 within the battery limits, excluding royalty. A 10,000-bbl. unit 
is being installed on an existing pipe still at a cost of $862,000—the 
heater, fractionating equipment, and control house of the old unit 
being utilized. 

The direct cost of operation is norma] to thermal reforming. The 
fuel requirements is less than for thermal reforming. Net power con- 
sumption is about the same, as the power for the air compressor is 
supplied by the regeneration operation. Number of operators per shift 
is the same as for a similar thermal operation. Maintenance is estimated 
at 3 percent of the capital investment per year. 


Depreciation is in excess of a thermal] reformer to the extent that the 
capital cost of the catalytic equipment exceeds that of a thermal unit. 
Considering the quality of the products obtained, the cost per unit of 
product is believed to be highly favorable as compared to thermal 
reforming. 


In conclusion, the Houdry reforming operation offers a process for 
the production of aviation gasoline characterized by: 


1. A product of high octane number—77 to 79 ASTM motor method. 


A product of high lead susceptibility—giving with 3 ml. of lead an 
octane increase to 90-93, with 6 ml. to 95-96. 


A product with an acid heat of 15°F., with treating loss of 0 to 3 
percent. 
A product with stable anti-knock property under the most severe 
engine conditions. 
Ability to produce superior aviation and motor fuels from a wide 
variety of charging stocks in “‘once-through” operation: 
a. Aviation fuel from naphthas in yield of from 30 to 60 percent. 
b. Motor fuel from naphthas in yield of from 83 to 94 percent, re- 
quiring from 0 to 1.5 ml. of lead to give ASTM octane of 75. 
80 octane aviation and motor fuels from gas oils (‘‘once-through”’ 
operation) in yields: aviation 35 to 40 percent; motor, 50 to 56 
percent. 
Making available important increases in potential supply of high- 
octane aviation gasoline due to requiring greatly-decreased amounts of 
isooctanes for a given octane product as compared to straight-run 
aviation-base gasolines. 
Experience in equipment requirements and process operation on a 
large scale as a commercial and technica] background. 
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THE CATALYTIC DEHYDROGENATION PROCESS (GASEOUS 
PARAFFINS TO OLEFINS) 


A. V. GROSSE, V. N. IPATIEFF, GUSTAV EGLOFF, 
and J. C. MORRELL 
Universal Oil Products Co., Chicago, IIL 


Another commercial catalytic process has been developed which adds 
enormously to our potential gasoline supply for aviation and motor- 
vehicle use. This process is called catalytic dehydrogenation, and applies to 
the conversion of gaseous paraffins, except methane, into the correspond 
ing olefins and hydrogen. The paraffins are derived from natural gas, 
casinghead gas, refinery gases, and gases from other sources such as coal 
In view of the present intense interest in isooctane as an aviation fuel, 
the production of iso- and mbutencs is of primary importance. 

The charging stock, which may consist of butanes or propane or : 
mixture thereof, for purposes of illustration here will consist essentially 
of a mixture of iso and normal butanes.* The butanes are passed throug! 
a heating coil in a furnace, where they are heated to a temperature a‘ 
which their substantial conversion into butenes will occur in the presence 
of the catalyst. 


The heated butanes are passed from the heating coil to one of a 
plurality of reactors, each of which alternately is employed for con- 
ducting the dehydrogenating reaction and for reactivating the catalyst. 
The reactors are of heat-exchanger type, having a plurality of tubular 
elements in which the catalyst is disposed and through which the 
reactants and resulting reaction products are passed. A jacket is pro- 
vided about the tubular elements, and a convective fluid may be cir- 
culated through the jackets of the reactors at a temperature regulated 
to control the temperature of the reaction taking place within the tubes. 
The material of the reactors must be such as not to poison the catalyst 
by deposition of iron oxides. The catalyst is of the chromium-oxide 
on aluminum type. It is not poisoned by sulphur compounds nor carbon 
monoxide. 


During dehydrogenation in each reactor, carbonaceous materials are 
deposited on the catalyst, and progressively reduce its activity. To keep 
the catalyst in a sufficiently active state, the stream of heated butanes 
periodically and automatically is diverted from the reactor in which 
dehydrogenation has taken place and supplied to another similar reactor 
containing fresh or reactivated catalyst. It is a feature of this process 
that the length of the period or cycle is relatively very short—of the 
duration of one hour. Dehydrogenation of the butanes continues in the 
second reactor, while oxygen-containing gases are supplied in heated 
state to the reactor containing the fouled catalyst to burn the deposited 
carbonaceous materials from the catalyst mass and thereby effect its 
reactivation. 

Spent reactivating gases and combustion products resulting from 
burning of the carbonaceous materials are discharged from the reactor 
in which reactivation of the catalyst is taking place, and are recycled 
for further use after their temperature and oxygen content have been 
readjusted to the desired value. 

The products of catalytic dehydrogenation consist principally of iso 
and normal butenes, unconverted butanes, hydrogen, and a small amount 
of lighter hydrocarbon gases such as methane, ethane and ethene, pro- 
pane and propene. These products continuously are withdrawn from the 
reactor, in which the dehydrogenating reaction is taking place, through 
a suitable cooler to a compressor. After compression, the gases are cooled, 
further, and are passed to a separator from which a liquefied fraction, 
consisting essentially of butenes and unconverted butanes, and a gaseous 
fraction, consisting essentially of hydrogen and the lighter hydrocarbon 
gases, separately are withdrawn. The gases from the separator are 
passed to an absorber in which their relatively heavy components, in- 
cluding any uncondensed butanes and butenes, are separated by absorp- 
tion from a lighter gaseous fraction rich in hydrogen and suitable for 
use, when desired, to hydrogenate liquid products such as #sooctene 
resulting from polymerization of the butenes. The liquid fractions from 
the separator are supplied to suitable fractionating or stabilizing equip- 
ment, in which they are substantially freed of undesirable dissolved light 
gases; and the resulting stabilized product may be sent to storage or 
directly to a catalytic-polymerizing process for conversion of the butenes 
into liquid polymers of high anti-knock value boiling within the range 
of gasoline. Unconverted butanes may be recycled back to the process. 

Thermal cracking of paraffin gases is a competing source of olefins. 
However, catalytic dehydrogenation gives a much greater yield, both 
once-through and ultimate, as well as a much faster production rate 
of olefins than thermal cracking. In the thermal reaction, substantial 
carbon-to-carbon bond splitting takes place; e.g., in the case of nbutane 
the yield of mbutenes does not exceed, under best conditions, 15 percent 
of the charge. 

Catalytic dehydrogenation of n- and isobutane and of propane to the 
corresponding olefins is a highly-selective reaction and produces, on a 
commercial scale, 85 to 95 percent of the theoretical yield of olefins from 
paraffins. Actually, in the laboratory on a recycle basis, more than 95 
percent of the theoretical yield of olefins from paraffins has been obtained. 
The catalytic reaction suppresses the occurrence of side reactions, such 
as the formation of methane and ethane from propane and butanes. 
Also, when processing butanes, it suppresses propene formation, and 
produces principally butenes. 


*If desired, the mbutane, either partly or wholly, may be converted 
into ibutane by means of the catalytic-isomerization reaction. 
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Construction Features of East Texas— 
Beaumont Natural Gasoline-Butane Line 


New 194-mile line parallels crude oil line—pumping equipment 
is installed in present oil-pumping stations 


AGNOLIA Pipe Line Company’s 

combination 4-, 5-, and 6-in. 
line from Kilgore, in the East Texas 
field, to Beaumont is one of the longest 
lines constructed in the Mid-Continent 
area exclusively for the transportation 
of natural gasoline and butane. From 
point of origin to its terminus the dis- 
tance is 193.5 miles. Of this total, 123 
miles was laid of 4-in. pipe, 59 miles of 
5-in., and 11.5 miles of 6-in. In addi- 
tion, 20 miles of 3-, 4-, and 6-in. 
gathering lines was laid in the East 
Texas field, taking the output of five 
gasoline plants, the products to be used 
for blending purposes at Magnolia’s re- 
finery in Beaumont. 

Laying of the line, which parallels a 
crude oil line of the same company, 
has been completed. Pumping equip- 
ment has not been entirely installed, 
however, and it will be sometime in 
December before the line will be placed 
in use. 

To speed construction, contracts 
were awarded to two general contrac- 





Cleaning and priming the pipe with 
a traveling-type machine 
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tors, T. R. Jones, Inc., Dallas, Texas, 
and Sheehan Pipe Line Construction 
Company, Tulsa, Oklahoma. The 
former laid the line from Kilgore to 
Francis Station, near Pineland in Sabine 
County, and the latter company con- 


ri 
ee 


ie 


structed the line from that point to 
Beaumont. 


From Kilgore to Francis Station the 
right-of-way was through rolling 
country, mostly of a sandy nature. A 
part of the line was through wooded 
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Backfilling with a bulldozer 





sections; for the most part, however, 
the right-of-way was cleared and the 
ditch cut without undue difficulties. 
Four ditching machines were employed 
on this section of the line and they 
averaged approximately 6000 ft. of 
ditch each per day of 16 hours. The 
ditch was 24 in. wide and 26 in. deep. 

Stringing was sub-contracted to C. 
Hobson Dunn, pipe being shipped to 
Kilgore, Carthage, Gary, Tenaha, 
Center, and San Augustine and trans- 
ported from those points to the right- 
of-way by trucks. At times, due to the 
depth of the sand, it was necessary to 
pull the trucks in and off the right-of- 
way by means of tractors. 

Two construction crews were em- 
ployed, working simultaneously. One 
started from Kilgore and worked to 
Center, the other began its operations 
at Center and finished at Francis Sta- 
tion. The former crew laid 59 miles of 
5-in. pipe in a total of 23 working days 
and the latter, 38 miles of 4-in. in 18 
working days. 

The line was electric welded using 





Dust from the abnormally dry soil 
surrounded every operation involv- 
ing the movement of earth 





200-amp. welding machines, the 
“stove-pipe” method being employed 
throughout. The “gang” welding the 
5-in. pipe utilized seven machines. One 
was for utility purposes, such as mak- 
ing repairs and welding casing at rail- 
road and highway crossings, two were 
for tacking, and four for making the 
finishing welds. The machines were 
mounted in wagons and drawn by trac- 
tors. On the 4-in. pipe, six welding 
machines were employed, one for utili- 
ty purposes, one for tacking, and four 
for making the finishing welds. These 
machines were mounted on pickup 
trucks. Each gang averaged approxi- 
mately 12,460 ft. per 9-hr. day. 
Construction of the gathering sys- 
tem in the East Texas field was made 
difficult by the numerous pipe-line 
crossings that were required. The field, 
with its more than 26,000 wells, is 
interwoven by a maze of pipe lines. 
On an average, a pipe-line crossing was 
made every 170 ft. As all 4-in. and 
6-in. line was coated and wrapped in 
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Coating and wrapping the pipe 
in one operation 
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the field (the 3-in. was mill-wrapped) 
by a traveling-type machine, the 
gathering lines were laid continuously, 
wrapped and coated, then cut at the 
crossings, placed beneath the other pipe, 
and rewelded. This method obviated 
removing the coating and wrapping 
machine from the line at each crossing, 
which would have been necessary had 
a section of pipe been left out. Owing 
also to the many pipe-line crossings, 
which limited the footage of pipe that 
could be laid per day to 4000-45000 
ft., it was found economical to employ 
but one crew for cleaning and priming 
and coating and wrapping, working a 
half day on each. In laying the main 
line one crew was employed to clean 
and prime the pipe and a second crew 
to coat and wrap it. 


From Francis Station to Beaumont, 
the section laid by Sheehan, the line 
comprises 85 miles of 4-in. pipe and 
11.5 miles of 6-in. The 6-in. pipe was 
used at the Plumley and Kirbyville 
stations. This section of the line was 
through a densely wooded area and pre- 
sented some difficulty to the right-of- 
way crew. It was seldom possible to 
blast stumps because of danger of dam- 
aging the company’s crude oil line. 


Except for approximately three miles 
of sand rock near Jasper, which slowed 
down the machines, the ditchers were 
not unduly taxed. Two were used and 
they averaged about 5000 ft. ‘each per 
10-hr. day. The ditch was cut 22 in. 
wide and 26 in. deep. 

Welding was by the “stove-pipe” 
method, the same as on the north sec- 
tion of line, tractors handling the pipe. 
Only one welding gang was employed, 
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utilizing six welding machines mount- 
ed on trucks, one for tacking, four for 
making the finishing beads, and one for 
utility purposes. Three beads were run 
by the welders, each welder averaging 
approximately 80 welds per 9-hr. day. 

The most difficult laying of the en- 
tire line was a three-mile section across 
the Neches River from Beaumont. This 
area through the Neches River bottom 
was too swampy for the heavy equip- 
ment to operate. Virtually all work had 
to be performed by hand. Some teams 
could be used in stringing the pipe, al- 
though even a considerable part of this 
work had to be done manually; and 
ditching, cleaning, coating, wrapping, 
laying, and backfilling were entirely by 
hand. 

Another major difficulty, experienced 
by both contractors, was that caused 
by the fine sands and dust. The Fall 
has been unusually dry in Texas, in- 
creasing the powdering tendency of the 
naturally sandy soil of the country 
through which the line passed. Equip- 
ment was badly corroded by this sand 
and dust, necessitating constant repair. 

Coating and wrapping was by ma- 
chines that performed both jobs in a 
single operation. Before the coating of 
hot enamel and the wrappings of as- 
bestos felt and kraft paper were ap- 
plied, the pipe was cleaned and primed. 
These traveling-type cleaning machines 
customarily have the priming equip- 
ment attached to them, the latter being 
operated by a separate engine from that 
operating the cleaning equipment. G. 
G. Griffis, superintendent for the Shee- 
han Pipe Line Construction Company, 
has simplified the equipment under his 
supervision. The arrangement devised 
by him eliminates the gasoline engine 


Natural gasoline-butane-pumping 
equipment was installed at the 
oil-pumping stations at Francis 
and Kilgore 
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required to operate the priming head, 
the latter now being driven by the en- 
gine that drives the cleaning apparatus, 

When completed, the line was tested 
by 200-Ib. gas pressure. Working pres- 
sure of the line will be between 890 
and 1000 lb. 


Pumping Stations 


At Kilgore and Pineland, where 
Magnolia has oil-pumping stations, the 
main buildings are being enlarged and 
gasoline-pumping equipment installed. 
At each station one special natural 
gasoline-butane pump is being pro- 
vided, driven by a 75-hp., squirrel- 
cage, 900-r.p.m., 3-phase, 440-volt, 
60-cycle induction motor. The pumps 
have 3'4-in. bore and 6-in. stroke, a 
maximum capacity of 4200 bbl. per 
day, and are designed to operate at a 
minimum suction pressure of 50 lb. 
and a discharge pressure of 850 lb. 

Electrical power will be provided by 
two 156-kva., 3-phase generators, one 
of which will be a standby. The gen- 
erators will be driven by 165-hp. gas 
engines. Two of the latter are being 
installed at each station. 
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In laying the gathering system in the 
East Texas field, a pipe-line crossing 
was made on an average of 
every 170 ft. 
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This Jlastry of Ours 


All INSIDE LOOK AT THE OIL INDUSTRY AND THE 
LOT OF THOSE WHO SERVE IT 


By NORTH BIGBEE 
Part 3 





A survey of management-employee relations 


HE day that the Social Security 

Bill was passed by Congress, the 
industrial relations director of one of 
the oil companies received a visit from 
a friend of his, a layman who prided 
himself on his interest in the welfare 
of industrial workers. 

The oil executive’s friend was elated 
at the final passage of the bill and 
praised it as marking a great day in 
the history of social progress and eco- 
nomic protection for the worker—as 
undoubtedly it was in many industries. 


“And now,” the outsider said glee- 
fully, “the Government is going to 
force you rich oil companies to pay 
out some of your dividends in the form 
of retirement pay for your workers!” 

The industrial relations expert 
smiled. 


“You’re a generation behind,” he 
observed. “You see, the oil industry 
established retirement incomes for its 
workers before you were born. And 
our payments have been and are far 
greater than those required under the 
law which you and others like you, 
who are well-meaning but under-in- 
formed, hail with such a hullabaloo. 

“In fact,” he added, “If the Gov- 
ernment should force us to adopt its 
schedule of payments in place of our 
own, it would cut some of our retiring 
employees down to a half or a quarter 
of what they would receive under our 
own plan.” 

And then he outlined for his visitor 
the company’s program of employee 
benefits—its annuity and insurance 
provisions, termination allowances, free 
medical inspection, death benefits, 
sickness and accident pay, paid vaca- 
tions and other measures, most of them 
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in the oil industry 


provided entirely without cost to the 
worker. 

The layman was astounded. 

“I had no idea,” he apologized, “that 
any industry went so far as yours does 
in aiding and codperating with its em- 
ployees.” 

This oil company happens to be only 
one of the many that maintain such 
programs of benefits. Its provisions 
certainly are more liberal than some, 
less elaborate than others. 





The concluding article, part 
4, will appear in the Decem- 
ber issue. It will deal with 
petroleum’s employees, their 
wage standards and working 
hours. 











Yet the self-appointed critic of in- 
dustrial progress was entirely unac- 
quainted with the numerous steps 
taken by the petroleum industry in its 
efforts to improve working conditions 
for its employees and make their eco- 
nomic independence more certain. 

At the opposite pole of industrial 
philosophy from him and yet equally 
critical of industry is the man who re- 
gards any such provisions for the 
worker’s benefit as dangerous paternal- 
ism. 


What Is Paternalism? 


“All the American worker wants,” 
he says, “is a fair wage, decent work- 
ing conditions, and no intrusion into 
his private affairs.” 

In general, that doubtless is true. 
But opinions may differ widely on 
what constitutes such intrusion into 


personal affairs. Is it intrusion to pro- 
vide (or help a worker provide) insur- 
ance protection for his dependents? Or 
to make possible a living income for 
his wife and himself in their old age? 
Or to help him finance for his family 
a home that otherwise he would be 
unable to build? 

One way to answer such questions is 
to cite cases. 

Take Joe Cox, for instance. 

Joe was an Arkansas boy who was 
still going to a backwoods school when 
the first World War came along. He 
liked to hang around the nearby saw- 
mill after school and when the war 
demand for lumber boomed the own- 
er’s business, the operator told Joe he’d 
give him a job if he’d quit school. 

So Joe did. He was a fast worker 
and a quick learner. In a few years he 
was running the mill for the owner 
and making good wages doing it. 

Joe had been in love with one of 
the neighborhood belles ever since 
they’d been in the third grade, and on 
his new income he married her and 
they began to have a family. When 
the United States entered the war, the 
lumber business prospered as it never 
had before, and by the time Joe 
reached his early twenties he was part 
owner of the mill. 

Then the post-war slump hit him. 
There were two children to feed now, 
and nobody to buy his lumber. After 
several years of hanging on, Joe de- 
cided to sell his share in the mill and 
try elsewhere. But there was nobody 
now to buy his interest. He and his 
family were suffering slow starvation 
when Joe heard some of the oil com- 
panies on the Texas coast needed men. 

In desperation, he swallowed his 
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pride and left his wife and children 
with his father-in-law. Putting on his 
only good suit and his sole remaining 
pair of shoes, he hopped a freight for 
the Gulf Coast. When he reached there, 
sooty and hungry, he found that un- 
forunately the jobs he had heard 
about had already been filled. One of 
the companies did tell him, however, 
there might be a chance of work at a 
refinery 30 miles away. 

So without money even for bus fare, 
Joe walked out along the highway 
hoping to thumb a ride to the plant. 
But his unkempt, soot-stained appear- 
ance made him a questionable pickup 
and he finally had to travel the entire 
30 miles on foot. The thin soles of his 
old shoes wore through to his socks and 
then to his bare feet in places before 
he completed the last few miles. 

Superficially, Joe looked a mighty 
poor risk as an employee. But the re- 
finery’s employment expert, one of the 
innovations of industry’s modern pol- 
icy, disregarded Joe’s grime to go into 
his record. On it, Joe was immediately 
hired as a member of the labor gang, 
starting point of most oil workers. 

It looked, though, as if Joe might 
not be able to take the job he had got. 
His shoes were so worn he couldn’t 
work in them. So his foreman (who 
doubtless never considered he might be 
accused of being paternalistic) lent 
Joe enough money to buy new ones. 


Thrift Plus Codperation 


Joe started work at 40 cents an 
hour for a 56-hour week, or about 
$96 a month. In a short time, he got 
a promotion and a raise and was able 
to send for his family. Then he won 
another promotion into the plant, and 
there he made steady progress. Today 
he’s a stillman in the same plant draw- 
ing around $3000 a year for a 36- 
hour week. 

Through the coédperation of the 
company, he has been able to buy a 
5-acre tract of land near the plant and 
build a home on it for his wife and 
children. He has sent both of his chil- 
dren through high school and his son 
through college. The boy now has a 
job in the company’s engineering de- 
partment. 

By steady, though at first small, 
contributions to the company’s stock 
purchase plan, to which the company 
has contributed at times an equal 
amount, Joe has bought about $15,000 
worth of company stock with the aid 
of dividends. He will have purchased 
about $10,000 more if he keeps on 
until he retires at 65. 

And when he retires, under the com- 
pany’s annuity plan to which both he 
and it contribute, he will have a 
monthly income of about $185 in ad- 
dition to $64 (or about one-third as 
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much) under the present Federal So- 
cial Security plan. Besides these, the 
company has provided at its own ex- 
pense a death benefit equal to one 
year’s salary, or $3000. Through group 
insurance, which the company makes 
available at bargain rates by paying 
the administrative costs, he has an ad- 
ditional $4500 in insurance of his own. 


Thus Joe, through his company’s 
codperation, has made a good living 
for himself and his family through the 
years, put his children through school, 
built himself a home, created a retire- 
ment income of $185 a month (plus 
his social security allowance), and 
piled up an estate worth $35,000 or 
more. Not bad for a man who didn’t 
even have a good pair of shoes when 
he joined the company. 

All this except the free insurance 
given him by the company, and re- 
cently, the social security deductions, 
has been entirely voluntary on Joe’s 
part. He was under no compulsion 
from the company to take advantage 
of its investment, annunity, and in- 
surance program. But if he did want 
to, it was there already worked out in 
a most practicable form, adapted to his 
income and standard of living. 

How much would Joe have saved 
without such a company program? 
Not even Joe can answer that. 


But figures of insurance companies 
show that only five out of every 100 
men who reach 65 have independent 
incomes large enough to enable them 
to retire in' decent comfort, which puts 
Joe in the upper bracket. Many a man 
who has earned two or three times as 
much in his lifetime as Joe, but lacked 
Joe’s opportunities for saving, will end 
his active career with only a fraction 
as much as Joe will have. And Joe’s 
company provided most of his oppor- 
tunities. 

Increasingly, the history of indus- 
trial relations in this country has been 
one of steadily growing consideration 
for the worker. In the beginning, a 
few pioneering companies tried vari- 
ous ideas for improving the lot of their 
employees. The experience of these 
concerns soon attracted the notice of 
others that copied or adapted these 
plans. Gradually the idea that employ- 
ers should give special attention to im- 
proving working conditions became 
general. In this, humanitarian motives 
played an important part, but such 
motives were reinforced by a recogni- 
tion of the general economic value of 
equitable industrial relations. 


Today the scope of these programs 
has broadened far beyond the concep- 
tion of even the most imaginative of 
those pioneers. Increasing recognition 
is given the principle that to be suc- 
cessful, an industrial relations policy 


must operate on a basis of self-respect 
on both sides. If any part of its as- 
sistance program is offered in a spirit 
of charity or if the employee is re- 
quired to surrender any of his freedom 
of thought or action, the program is 
doomed and rightly so, with workers 
who pride themselves on their inde- 
pendence. 


It's Good Business 


Perhaps the most helpful attitude 
has been that which is general in the 
oil industry among the companies that 
have such programs. This is the frank 
admission that such a plan is good 
business for both the company and the 
employee, and that it is maintained 
and perpetuated for this reason. The 
company is not “giving” the members 
of its organization anything. It is a 
business proposition that is profitable 
to both men and management and 
therefore worth keeping as a part of 
the company’s plan of operation. 

A striking illustration of the dollars 
and cents value of such business hu- 
manitarianism was provided during the 
depression in one of the larger refin- 
ing companies. Faced with the general 
drop in consumption of petroleum 
products, the company found itself 
with 1000 men, or one-third its pay- 
roll, for which it could find no work 
under a normal hourly schedule. To 
spread employment and give all the 
men jobs, hours were reduced to 24 
per week, and the 1000 extra workers 
retained, at a cost to the company of 
about $1,200,000 a year. 

Two of those retained were young 
chemists who, during the prolonged 
slack period, had no assignments what- 
ever. 

Taking advantage of their leisure, 
they succeeded in working out an im- 
provement in a new acid refining proc- 
ess that saved the company $1,400,000 
a year in this plant alone. Thus the 
one improvement paid the salaries of 
all the spare workers for a year and 
still left a “profit” of $200,000. 

However, the same two chemists 
continued their work during the dull 
times to improve still another process 
that increased the yield of this com- 
pany’s refined products by about $900 
a day, or about $300,000 a year addi- 
tional. This made a total “profit” of 
$500,000 for the one year, and the 
company will be getting the benefits 
of these savings for many years to 
come. 

A less liberal industry than oil per- 
haps would have laid off all these men 
on the basis of having to cut expenses. 
The oil industry, which originated the 
share-the-work plan and pioneered it 
in American industry to save the jobs 
of millions of workers during the de- 
pression, followed a more enlightened 
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program. This turned out to be not 
only good humanitarianism but also 
ood business. 

This business approach to a program 
of employee benefits is probably the 
best answer to both the main objec- 
tions presented by critics of such plans. 


If it is good business for the com- 
pany to maintain group insurance, 
thrift and annuity plans, stock pur- 
chases, free medical examinations, sick- 
ness and accident benefits, dismissal 
pay, scientific promotion programs, 
health and recreation centers, and the 
many other activities, and if they are 
conducted on a business basis for the 
employee or not as he chooses, the 
charge of paternalism must vanish. 

As for the other main “danger” 
cited by critics—that the acquisition 
of certain privileges whets the appe- 
tite for others, and that conferring ad- 
vantages would increase the desire for 
them until unreasonable ones were de- 
manded—the good sense of American 
workers has long since removed this 
basis for objection. Knowing that no 
“benefit” is a lasting benefit unless it 
is good business both for employee and 
employer, the intelligent worker has 
speedily put an end to such fears. 

Today some of the industries that 
protested most loudly at first have 
programs with many of, if not all, the 
activities that are generally included. 
And the protests, if any, are more 
likely to be criticisms of a particular 
industrial relations activity than of the 
general principle of stimulating em- 
ployee-employer codperation and cor- 
dial relations. 


Oil's Reticence 


The oil industry, which was among 
the early leaders in originating or 
adopting such programs, has also been 
one of the most intelligent and suc- 
cessful in their administration. In per- 
haps only one material point has its 
program been weak, and this is ex- 
emplified by the story that opened this 
article—that of the critic of oil’s in- 
dustrial relations who didn’t know 
what he was talking about. 

Too often the petroleum industry 
has felt that whatever it did for and 
in codperation with its employees was 
its and their own affair. The industry 
has been notoriously reticent about 
recommending itself. Indeed, at times 
it seems to have gone to extreme 
lengths to keep even a glimmer of its 
light from showing from under the 
bushel where it has been so long hid- 
den. 

Perhaps truth still needs no defense, 
but today it requires an especially alert 
public relations counsel if it is to sur- 
vive the barrage of anti-industrial 
propaganda to which it is subjected. 
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For many years it was generally be- 
lieved that the economic status of the 
American worker was superior to that 
of labor in any other nation. His 
wages, working conditions, and stand- 
ard of living have rarely been equalled 
and certainly not surpassed in other 
countries. This high rating of Ameri- 
can industry was given not merely by 
experts in this country but also by in- 
dustrialists and students of labor prob- 
lems from other nations who have 
come here to study the American 
system. 


Yet in recent years, continued at- 
tempts to discredit this view have been 
made. Those who sponsored new and 
special programs for a regulation of 
industrial relations have tried to estab- 
lish a need for their proposals by por- 
traying the existing system as unfavor- 
ably as possible. As one commentator 
notes, “usually these attacks have been 
variations on a central theme—that 





American business management is so 
engrossed in its quest for inordinate 
profits that the interests of employees 
are being completely disregarded, and 
it is therefore, necessary that the Fed- 
eral Government intervene in the in- 
terest of labor. 


“It is, unfortunately, characteristic 
of periods of business depression that 
statements in conflict with past experi- 
ence are accepted with surprisingly lit- 
tle question as to their authenticity. 
Isolated occurrences are magnified to 
give them the appearance of prevailing 
practice, and unwarranted conclusions 
are drawn from unsubstantiated opin- 
ions and assumptions. Instead of be- 
ing challenged, these statements are 
too often accepted with a regrettable 
lack of discrimination.’ 

“This situation has existed especially 
with regard to employer-employee re- 
lations. What has been needed is accu- 
rate information in respect of Ameri- 
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can industrial relations policy suffi- 
ciently adequate to represent actual 
prevailing practice.” 

Such information is needed by two 
groups: First, the general public and 
the government which it in total con- 
stitutes; and second, the members of 
each industry that they may know 
where their own industry stands on 
the industrial relations ladder. 


Danger In Silence 

It is a paradoxical fact that no small 
amount of the public’s ignorance of 
American business’ industrial relations 
activities is owing to the workers’ 
knowing too much about his own com- 
pany’s benefits. Many oil industry em- 
ployees, for example, have been asso- 
ciated with only one company in their 
lives. If this firm happens to be par- 
ticularly progressive in its industrial 
relations program, the members of its 
organization are apt to take for granted 
that other industries are equally ad- 
vanced. 

If outsiders are astonished (as was 
our critic of the oil industry) at what 
petroleum provides for its employee, 
then the oil worker himself is some- 
times surprised by a chance word from 
a friend in another industry indicating 
that the other business does not do any- 
thing like as much for him. Even then 
the oil company employee may be 
tempted to keep quiet about his own 
benefits lest he seem to be boasting 
about enjoying so much more than his 
friend has. 

Only when a member of the oil in- 
dustry knows what industry in general 
offers its workers compared with what 
petroleum provides can he appreciate 
the importance of his industry’s and 
his own position in the industrial scale. 
Then also does he realize the impor- 
tance of helping the public in general 
to a better understanding of this. 

Without such an understanding, his 
industry and himself may suffer a lev- 
eling of his benefits to a much lower 
plane rather than the elevation of 
standards to the highs already in effect 
in petroleum and other more advanced 
industries. As witness the inferior bene- 
fits provided by social security com- 
pared with already existing oil com- 
pany plans providing liberal retire- 
ment income, some of which plans 
have been abolished or “frozen” since 
social security was forced on all com- 
panies. Other company benefits have 
been reduced so the total with the in- 
clusion of social security is the same. 

Public ignorance of prevailing stand- 
ards in sickness and non-occupational 
accident pay, death benefits, dismissal 
compensation, vacation pay and other 
benefits may lead to further lowered 
schedules for oil workers, should the 
present social legislation program be 
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carried to its logical conclusion. In- 
deed, a major criticism of this program 
has been its failure to recognize and 
give weight to what the more enlight- 
ened industries already were doing for 
their workers. 


Insuring Employee's Security 


Let’s glance briefly, then, at the story 
of the industrial relations activities of 
American business and see just what 
place petroleum holds in such a pro- 
gram. 

Aiding us in this is a statistical study 
of the activities being carried on by 
American business for its employees, 
made by the National Industrial Con- 
ference Board, Inc. Covering 2452 dif- 
ferent companies (2075 manufactur- 
ing and 377 non-manufacturing) , em- 
ploying 4,502,608 persons, this na- 
tional survey includes 15.5 percent of 
the total workers gainfully employed 
in these main business classifications as 
reported in the 1930 Census of Occu- 
pations. Oil companies represented 
number 37 employing 278,626 per- 
sons, or 6.2 percent of the total em- 
ployees included in the survey. 

Of the many groups of services of 
industry to its members, naturally one 
of the most important is that intended 
for the employee’s economic security. 

In general, these activities come un- 
der three headings: (1) Those designed 
to protect the worker and his family 
against loss of income through his 
death, injury, or unemployment; (2) 
those that make it possible for the 
worker to earn more than the standard 
salary or wages; (3) those that stimu- 
late and facilitate habits of thrift. 

In the first of these classifications, 
the oil industry is far above average. 
Here is a brief tabulation of the Con- 
ference Board’s statistical report, show- 
ing petroleum’s standing in this field. 
The figures are the percentages of com- 
panies providing such benefits, for oil, 
for manufacturing industries, for non- 
manufacturing industries, and for all 
industries: 


industries, and mercantile establish- 
ments. Oil is nearly five times as high 
as manufacturing’s average and three 
and a half times as good as all indus- 
try’s. 

Such severance allowances first ap- 
peared in the oil industry in 1925, a 
minimum of two weeks’ notice of ter- 
mination of employment or two weeks’ 
pay in lieu of such notice being cus- 
tomary. Now more liberal severance 
allowances are quite common in the 
industry. 

The amount is usually based today 
on length of service and age of em- 
ployee, with generally either one or 
two weeks’ pay granted for each year 
of service, and a maximum ranging 
from three months’ to one year’s earn- 
ings. In cases where employees are 
permanently released because of cur- 
tailment or disappearance of their jobs, 
and where suitable employment cannot 
be found elsewhere, special allowances 
are sometimes paid. Exceptions are usu- 
ally made in cases of resignations or 
dismissals for cause. 

Outstanding among American in- 
dustry’s contributions to protect the 
worker and his family is group life in- 
surance, which has grown even stronger 
during depression and recession. Poli- 
cies of this type are in force for em- 
ployees of 1440 of the 2452 com- 
panies of all types covered by the in- 
dustrial survey, or 58.7 percent. These 
companies employ 2,727,311 workers, 
or 60.5 percent of the total of 4,502,- 
608 workers in the companies polled. 

The petroleum industry took up 
group life, accident, and health insur- 
ance as far back as 1915. Now a num- 
ber of the oil companies make group 
life and/or group accident and health 
insurance available to their employees 
at extremely nominal monthly rates. 
This type of insurance is usually placed 
with large old-line standard insurance 
companies, and the employee generally 
pays only a fraction of the cost of 
what such protection otherwise would 
be, owing to oil’s low rate based on 





ACTIVITY 
Dismissal Compensation . 
Group Health-Accident Insurance. 
Group Life Insurance. . 
Group Insurance Not Specified 
Loans to Employees — 
Mutual Benefit Associations 
Formal Pensions . 
Informal Pensions 
Pensions—Not Specified . 
Relief Fund 
Sharing Work 


*Above all-industry average. 





OIL MFG. 
43.2% * 
29.7% 
67.6% * 

8.1%* 

- 40.5% 

- 35.1%* 
29.7% * 
13.5% 

2.7% * 
10.8% 
16.2% * 


NON-MFG. AVG. 


33.4% 12.9% 
27.9% 30.7% 
67.4% 58.7% 

1.3% 2.4% 
50.7% 44.2% 
32.6% 28.2% 
30.8% 10.3% 
27.9% 23.7% 

5.0% 2.6% 
14.9% 10.8% 
11.4% 15.1% 


9.2% 
31.2% 
57.2% 

2.7% 
43.0% 
27.4% 

6.6% 
22.9% 

2.2% 
10.1% 
15.8% 








In the first of these activities, that 
of dismissal compensation, petroleum 
besides being well above the average 
of all industry, is barely topped by only 
three other industries—banks, service 


group experience in a relatively safe 
industry. 


Group Life Insurance 


Group life insurance administered 
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without cost by 18 large oil companies 
but paid for entirely by their employees 
amounted to $275,348,000 (May, 
1939). In addition, these companies 
maintained $266,485,500 more of in- 
surance of which the employees paid 
part and the companies paid part. In 
these two types of group life insurance, 
90 percent of all eligible employees of 
the companies involved are partici- 
pants. 

Oil goes beyond some other indus- 
tries to provide protection for the 
worker without any cost to him. Be- 
ginning in 1918, many of the oil com- 
panies have established for each worker 
(after a minimum employment period 
of one to five years) an amount of 
free insurance or death benefit paid for 
entirely by the company and in some 
cases amounting to as much as a year’s 
salary. 

A typical free insurance plan for oil 
employees provides death benefits as 
follows, based on service with the com- 
pany: 

1 year and under 2 years___$1,000 

2 years and under 3 years 1,200 

3 years and under 4 years_ 1,400 

4 years and under 5 years. 1,600 

5 years and under 6 years__ 1,800 

6 years and over_______________. 2,000 

Some of the companies that do not 
provide free death benefits do offer 
stipulated amounts of free life insur- 
ance additional to the employee who 
subscribes to the various group life or 
accident and health insurance programs 
in which he is charged the nominal 
group rates. The purpose of this insur- 
ance “bonus” is to stimulate the in- 
terest of the employee in protecting 
his own family himself, and is based 
on the theory that the best type of 
benefit for an employee is one whose 
cost he shares with his employer. 

Considering only the death benefit 
insurance of which the employers pay 
all the cost, the 18 large companies 
carry $82,387,500 for the benefit of 
their employees. Added to the $266,- 
485,500 of which both employer and 
employee pay part and the $275,348,- 
000 paid for entirely by the employees, 
this makes a grand total of $624,221,- 
000 group life insurance in force for 
the 210,000 workers of these 18 com- 
panies, Ht 

As Gordon S. Watkins and Paul A. 
Dodd note in their book, The Manage- 
ment of Labor Relations: “Experience 
shows that a larger proportion of em- 
ployees contribute to jointly supported 
funds than to those which are run by 
the workers themselves... Employers 
state that the provision of insurance 
under this plan has reduced the per- 
centage of labor turnover perceptibly 
and has conduced to more harmonious 
employment relations.” 
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Convalescence from illness is more rapid when it is known that sickness benefits 
are provided 





These authors add: “Jointly sup- 
ported funds are more universally prac- 
ticable...A plan that is forced upon 
the workers by the employer will in- 
variably fail. On the other hand, if 
the management is not enthusiastic 
about the scheme, success is highly im- 
probable.” 


Although petroleum shows up statis- 
tically only average in group health 
and accident insurance, there is a very 
good reason for this, and indicates an 
even greater than average concern for 
its workers; it is that many oil com- 
panies have their own sick benefit plans 
for employees, who do not pay any- 
thing for such protection. A number 
of the petroleum firms pay their work- 
ers’ salaries for a specified time (from 
one week to indefinitely) while ab- 
sent from work owing to injuries re- 
ceived off the job. 


Oil companies have been particularly 
liberal in their payments for sickness 
and for accidents sustained off the job. 
Not merely in their formal plans, but 
also in their extension of benefits when 
the provisions of the plans have been 
exceeded have they attempted to pro- 
tect the worker and his family from 
the financial crisis that such hazards 
usually bring. 


For instance, one oil company has a 
sick benefit plan that includes two 
weeks at full pay for employees of one 
year’s service, and two additional weeks 
at full pay for each additional year. 
But check of its records shows scores of 
cases in which such totals have been ex- 
ceeded. 


For example, one case involved pay- 
ment from October, 1912, until death 
in 1935, of half-pay to an employee af- 
flicted with acute arthritis. Another 
employee received half-pay for a pe- 
riod of 20 years after having been on 
the payroll for only 7 years. 

Each case of sickness receives in- 
dividual consideration and allowances 
are usually granted in accordance with 
need and very often without regard to 
the number of years the employee has 
been associated with the company. In 
1937 this one corporation paid out 
$378,805.48 to 7246 employees for 
sickness or non-occupational injuries, 
and in 1936, $221,232.38 to 4709 em- 
ployees. 

A number of group health and ac- 
cident insurance plans also are in ef- 
fect in the oil industry. One standard 
plan that is popular provides a weekly 
indemnity of 6624 percent of the em- 
ployee’s average weekly wage, but not 
to exceed $40. per week. The weekly 
cost to the employee is one percent of 
his actual earnings. 

A recent survey of the larger com- 
panies showed a total of $10,600,000 
in weekly benefits in force under such 
group accident and sickness plans, 87 
percent of all eligible oil employees par- 
ticipating. 

Many of the group insurance plans 
also have disability features that the 
oil companies obtain for their workers 
for 15 cents extra per month per $1000. 
Generally the benefits amount to one 
year’s salary, although sometimes they 
may even double this. 
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One oil company worker who was 
seriously hurt in a refinery accident 
found he was unable to pursue his old 
occupation and collected the face of 
his policy for total disability. Instead 
of wasting the money, he wisely took 
it and his compensation insurance to 
learn something in which his physical 
handicap would not disbar him. He 
spent them for a university education 
and is now an instructor in petroleum 
chemistry in one of the Mid-Conti- 
nent colleges. 

Of course, on injuries sustained on 
the job, the employee gets compensa- 
tion insurance for which his employer 
pays the premium. In addition, for 
temporary injuries, some oil companies 
even pay the worker the difference be- 
tween his regular wages or salary and 
the amount he receives in compensa- 
tion, so he will sustain no financial loss 


while off the job. 


Mutual Benefit Associations 


In regard to mutual benefit associa- 
tions, the oil industry is well above 
average. Such organizations are em- 
ployees’ projects, formed and admin- 
istered largely by them. In many cases, 
however, the companies coéperate in 
handling details of collection or allow- 
ing employees to do so on company 
time, which has greatly facilitated 
their growth. 

The associations have spread rapidly, 
particularly from 1915 to 1929. To- 
day, one-fourth of the employees of 
the larger oil companies are protected 
in mutual benefit associations of one 
type or another. 

One medical mutual benefit associa- 
tion, organized by the employees of a 
sizable oil company, offers its members 
all medical attention by a large medi- 
cal staff, all medicines and X-rays, and 
all operations, major and minor, for $1 
per month! Only actual hospital costs 
when hospitalization is required are 
added to this low price. 

Currently, the association is build- 
ing a new and larger clinic, funds for 
which are being advanced by the oil 
company against a 50 cents per month 
increase in member’s dues. More than 
85 percent of the company employees 
within effective range of this service 
are members of the association. Be- 
cause, like so many oil companies, this 
firm provides sickness and non-con- 
nected accident pay, the association 
does not furnish such payments, usu- 
ally the object of these organizations 
in less progressive industries. 

Even hospital benefits are included 
in the plan of the employees’ mutual 
benefit association of this company’s 
corporate cousin in another oil state. 

This mutual medical and hospital as- 
sociation has its own fully equipped 
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clinics, including X-ray department, 
and its full-time staff includes seven 
general practitioners, a surgeon, an eye, 
ear, nose, and throat specialist, and 
two graduate nurses. Home visits are 
included and even obstetrical cases are 
taken care of. 

The patient may go to either of two 
non-profit hospitals. He may receive 
benefits up to $250 covering a bed in 
a ward, or if the doctor feels a pri- 
vate room is necessary, may have this 
and also a private nurse. 

The clinic provides free space for 
a registered pharmacist who fills pre- 
scriptions at lower rates than em- 
ployees would pay otherwise. Eye- 
glasses also must be paid for individu- 
ally, although eye examination is taken 
care of. Nor is dental work included. 

Dues for this are $3 per month, and 
the possibility of three additional $3 
assessments during a year, hospitaliza- 
tion being responsible for the higher- 
than-average figures. Funds for the 
clinic building were raised by incor- 
porating the association and making 
purchases of a share of stock at $20 
a condition of membership. However, 
purchase was arranged-on monthly in- 
stallments to accommodate those who 
did not wish to pay $20 at once. 

Other mutual associations primarily 
provide death benefits. These, due to 
their informal organization among lo- 
cal employees, are able to supply badly- 
needed cash immediately when the slow 
routine of some insurance companies’ 
verification of death might create an 
embarrassing financial emergency for 
the family. One such mutual associa- 
tion at a refinery set a record by pay- 
ing the survivors of one of its mem- 
bers over $1100, or $1 for each mem- 
ber, within seven minutes after he died! 

Understandably, because of its much 
higher wages, which render such less- 
needed, petroleum stands below the 
average in provisions for loans to em- 
ployees. Many of the companies (as 
shown later in a discussion of credit 
unions) have employee loan funds sub- 
scribed to and administered by the em- 
ployees themselves. However, higher 
wage standards in the oil industry will 
always make this type of accommo- 
dation less essential than in the average 
business. 


Retirement Pensions 


In its provisions for formal pen- 
sions for its retired workers, the pe- 
troleum industry ranks nearly three 
times as high as the average of all in- 
dustry. This reflects the keen responsi- 
bility that many oil companies feel for 
the men who have contributed to their 
success through the years. 

In liberality of benefits, no other in- 
dustry exceeds or even approaches oil 


—though, of course, only companies 
with heavy resources can afford the 
largest of these. Story after story might 
be told of men who began at the low- 
est wages paid in the oil industry, and 
through company annuity plans re- 
tired on pay not far short of their top 
salaries while active. 

For instance, there was “Uncle 
Beany” Johnson who as a boy tried 
to get a job on the labor gang that 
was building a refinery. The foreman 
told him he had no jobs, but Beany 
found a spare pick and shovel left 
from the pile where the crew had got 
theirs, and went to work anyway. The 
foreman finally let him stay on at 15 
cents an hour for an 84-hour week. 
“Uncle Beany” ended as superintend- 
ent of the same refinery, retiring on a 
monthly income of around $180, with 
a large amount of company stock in 
his sock. 

Then there was the young fellow 
who joined an oil company’s labor gang 
at 17% cents an hour, and closed his 
active career as vice-president in charge 
of refining operations for the same com- 
pany with an annuity of three-fourths 
of his annual pay of around $26,000, 
or a $1625 pension monthly. 

But these stories are of old-timers. 
Let’s look at a current employee in 
one of the very liberal companies and 
see what chance he has to retire with a 
living income. Take Johnny Case, for 
example, who started as a water boy 
for a pipe line gang when he was fif- 
teen. 

In two or three years, Johnny was 
promoted to the job of flunky in the 
company’s development department. In 
his spare time, he learned to operate a 
typewriter, and so moved on into the 
office. There, one of the accountants 
took an interest in the boy and taught 
him accounting; so he became an as- 
sistant accountant. By driving 60 miles 
two nights a week for two-and-a-half 
years, without even a summer vacation, 
Johnny succeeded in winning 2 law 
degree. 

Now, at 36 he has 21 years’ service 
with the company behind him, owns 
his own home for which he paid cash 
by redeeming part of his company 
stock, and still owns about $8000 ad- 
ditional stock. At the present time, 
Johnny has an annuity of approxi- 
mately $150 a month built up. But if 
he works 29 more years until he reaches 
the official retirment age of 65, he will 
have added $8 per month income for 
each year he works, or $232 more. This 
makes a total retirment pay of $382.00 
per month, which is just $32 a month 
more than Johnny is making at the 
present time! And by that time he will 
probably have altogether about $28,- 
000 worth of company stock, plus 
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$4,500 death benefit, plus $8,000 in- 
surance. That isn’t so bad for a boy 
whose sole marketable ability when he 
went to work was carrying water. 


Annuities 


Petroleum was a pioneer in making 
annuity payments, though not always 
under a formal plan. Though the first 
formal oil company plan of which au- 
thentic record is available was not 
adopted until January 1, 1903, files 
show that in the same year another 
company already had 94 persons re- 
ceiving special retirement allowances or 
salaries. This company adopted its first 
formal plan in 1909. However, the son 
of one of the first recipients of an oil 
company annuity now has 42 years of 
service himself with one of this com- 
pany’s corporate offspring, and in a 
few more years will reach 65 and begin 
enjoying similar benefits himself. 

What the annuities cost employers 
is indicated in figures for one of the 
larger oil companies that pioneered such 
payments. Cost for its early plan (all 
of which was contributed by the com- 
pany) and the past service funding 
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try, leads American industry. 
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in the third classification of indus- 
try’s activities for promoting the eco- 
nomic security of its employees, that 
of thrift and investment plans, oil 
stands better than average in two, be- 
low average in three, as shown in the 
box at the bottom of the preceding 
page. 

Stock Purchase Plans 

Petroleum leads all other industries, 
manufacturing and non-manufactur- 
ing, in stock purchase plans. A survey 
shows more than one-fifth of all re- 
porting oil companies maintain such a 
plan for the benefit of members of 
their organization. This figure is nearly 
four times as good as the all-industry 
average and manufacturing industries’ 
average, and non-manufacturing lines 
show up only about half so well as oil. 

The oil industry pioneered this im- 
portant type of an employee’s partici- 
pation in his company. With indivi- 
dual business having grown to such 
huge proportions, it has become in- 
creasingly difficult for the average 
worker to “own his own business.” The 
stock purchase plan does, however, af- 
ford him opportunity to become part 
owner of his business in this day when 
a company may be owned by 10,000 or 
100,000 individuals instead of one or 
two. 

Unfortunately for many such plans, 
the unprecedented lows to which 
stocks fell in the market crash made 
these a source of loss instead of gain 
to employees. Some of the oil com- 
panies canceled the employees’ remain- 
ing indebtedness, delivered stock at the 
current price or otherwise protected 
their workers, although not all con- 
cerns were able to absorb such losses. 
Many of the companies abandoned 
their stock purchase plans at this time 
as too speculative. Although a number 
have since resumed them, others have 
substituted a more conservative type 
of investment. 


Annuity and Thrift Plans 


One of the most successful of the 
remaining plans is a combined annuity 
and thrift program offered by a group 
of affiliated oil companies. 

The employee contributes at the rate 
of 3 to 13 percent of his monthly 
earnings, and the company matches 
this by contributing an amount equal 
to 3 to 8 percent of these earnings. 
A sum not less than the equivalent of 
the company’s contributions is used to 
buy annuities from a strong insurance 
company, while the remainder (at the 
option of the employee) buys addi- 
tional annuities, company stock, other 
types of insurance or is accumulated 
as cash. 

The company at its option also con- 
tributes additionally what it pleases to 
the employee’s fund, or to a new em- 
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ployee wishing to start such a fund 
for himself. These special contributions 
sometimes amount to 3 percent of an 
employee’s total salary for one year, al- 
though the periodic contributions are 
more likely to equal two weeks’ salary 
or $50 flat. To date, three such con- 
tributions have been made totaling 
$8,000,000. 

Naturally only a company with ex- 
ceptional resources can offer such a 
plan. But as it is worked out, for the 
thousands of employees now enjoying 
its benefits, it is a case of having your 
cake and eating it, too. 

For instance, if an employee earns 
$100 monthly and pays $13 of this 
into the fund, the company also pays 
$8 to his credit. Then $4 of this and 
$4 of his money are used to buy an- 
nuities, while the remaining $13, say, 
is used to purchase company stock. At 
the end of two and one-half years the 
employee will have paid in $390 him- 
self and the company $240, making a 
total credit for him of $630. Of this, 
$240 has bought him annuities, he 
may withdraw $210 in cash and he 
has left $180 to his account in the 
thrift fund. The $210 plus the $180 
totals $390, or what he paid in, leav- 
ing the annuities in effect costing him 
nothing. And if the company contrib- 
utes 3 percent of his total pay for 
the past year, as it has done, there will 
be $36 added to the amount spent on 
annuities for him. 

Another type of oil thrift plan pro- 
vides for employee contributions of 10 
percent of monthly salaries, the com- 
pany contributing equal amounts, 
which are deposited to the employee’s 
account. All deposited amounts earn 
compound interest, which is also cred- 
ited to employee’s accounts annually. 
Since the main purpose of this plan is 
to provide the worker with financial 
security at the time of his retirement, 
he cannot withdraw any of the funds 
(except under extraordinary circum- 
stances) unless he retires or his services 
are otherwise terminated. 

Another company offers unissued 
stock to employees on 5 yearly install- 
ments, the worker contributing up to 
10 percent of his salary and the com- 
pany matching it on a 50 percent 
basis. 


Credit Unions 


In the field of credit unions, as in 
stock purchases, oil leads American in- 
dustry. Nearly one-fourth of the pe- 
troleum companies have these em- 
ployee-organized and administered aids 
to stimulate savings and provide loans 
for needy workers. 

Since federal credit unions were au- 
thorized by Congress under the credit 
union section of the farm credit ad- 
ministration a number have been char- 


tered by the U. S. Government. Others 
avoid U. S. bond-purchasing obliga- 
tions by getting state charters. Essen- 
tially a savings institution in which 
the depositors are the owners and share 
in the profits of the organization, they 
are set up to operate at a minimum of 
expense and are at all times under 
supervision of the federal or state bank 
examiners as well as the local super- 
visory board. Loans are made employees 
both for emergencies such as hospitali- 
zation and more productive purposes 
such as home improvements, new fur- 
niture, etc. Essentially, they are an 
employee’s bank conducted for his 
convenience and profit. 

Some of these credit unions have 
shown phenomenal growth considering 
the small average amounts contributed, 
ranging upward from 25 cents per 
month per member. One typical or- 
ganization developed from nothing to 
assets of $167,500 in less than 4 years 
and besides serving hundreds of work- 
ers with loans, paid dividends of 5 
percent. Another grew from scratch 
to $50,400 in slightly more than three 
years. 

Although these are strictly employee 
organizations, some of the companies 
codperate by furnishing quarters for 
the collecting and disbursing represen- 
tative, and giving employees opportu- 
nity to transact their business with the 
unions on company time. 


Christmas Clubs 


In the most popular of thrift and 
investment activities generally, that of 
savings plans, petroleum is not far be- 
low the general average despite the fact 
that its higher wages and credit unions 
render these less needed. 

Employees of some of the larger 
companies have set up such organiza- 
tions, often in the form of Christmas 
clubs. Besides serving as a convenient 
savings bank, the clubs afford em- 
ployees short-term loans for emergen- 
cies or more provident purposes, pro- 
vide sick benefits, or buy flowers for 
dead members. Seventeen such clubs 
now operating among the various de- 
partment workers of a single refinery 
cut the surprising savings melon of 
$25,000 last Christmas. 


Home Purchase Plans 


With promotion of home ownership 
having had a bad setback (during the 
depression) and with the FHA sub- 
sequently taking over most of this 
business, company home purchase plans 
have naturally suffered. This is re- 
flected in the oil industry. 

The same influences are seen in the 
decline of employee building and loan 
associations. 

A tabulation of all these returns 
shows that in the first classification of 
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activities (those for the employee’s 
greater economic security) the petro- 
leum industry is above the average for 
all industry in five cases, average in 
one, and below the average in three. 
In the second classification (that of 
financial incentives) oil is above the 
all-industry figure in two cases and be- 
low average in eight types of bonuses. 
In the third classification (that of 
thrift and investment plans) oil is bet- 
ter than the general average in two 
and below this in three. This totals up 
to a score of better than the level of 
all industry in nine cases, average in 
one, and below average in fourteen. 

Eight of these 14 are in the field of 
financial incentives designed particu- 
larly for manufacturing industries, 
while oil is in only one of its four main 
divisions. 

These figures far from tell the story 
of the oil industry’s interest in and 
care for the members of its organiza- 
tions. 

Medical Services Available 


Take, for instance, the matter of 
medical work carried on by the oil 
companies. 

Medical departments, emergency 
hospitals, registered nurses, laboratory 
technicians, and clinics are among the 
services provided by many oil com- 
panies in their centers of larger em- 
ployment. Most new employees are 
given physical examinations and re- 
examination is made of all employees 
desiring these. Besides rendering first 
aid, the medical staff members also di- 
agnose for the workers and even treat 
minor ailments such as colds, sore 
throats, and the like, without cost to 
the employee. In some communities, 
the companies also provide periodic vis- 
its of nurses and social service workers 
to assist employees’ families. 

Here are the main divisions of medi- 
cal service provided employees by 
American industries, and the standing 
of petroleum in these: 





Company-owned houses form the nucleus of clean, desirable communities some- 
times remote from established towns 





the petroleum industry is considerably 
above the average in providing full- 
time physicians. 

Owing to the widely-scattered na- 
ture of oil’s activities and to the pio- 
neer character of some of its opera- 
tions, there may be no physician at 
all near company lease, pipe line, or 
pumping station. Consequently, it is 
often impossible to provide medical at- 
tention at the site. 

Besides the full-time doctors pro- 
vided by most companies at their 
larger refineries, recognized physicians 
and surgeons are engaged on a part- 
time basis in strategically located cen- 
ters. One company that operates al- 








ACTIVITY OIL MFG. NON-MFG. AVG. 
Dental Clinic . 8.1%* 3.7% 9.5% 4.6% 
Dispensary or Hospital 35.1% 45.5% 55.4% 47.1% 
Organized First Aid art 48.6% 54.9% 50.4% 54.2% 
Health Promotion .... . 18.9%* 13.2% 24.4% 14.9% 
Plant Nurse ecg ‘ 27.0% 34.9% 37.7% 35.4% 
Visiting Nurse 16.2%* 12.8% 26.8% 14.9% 
Physical Examinations— 

New Employees - 59.5%* 41.3% 70.6% 45.8% 
Physical Examinations—Periodic . 40.5%* 16.2% 35.8% 19.2% 
Physicians—Part-Time 13.5% 19.3% 22.8% 19.9% 
Physicians—Full-Time 27.0%* 6.7% 25.5% 9.6% 
Physicians—On Call 24.3% 39.0% 32.4% 38.0% 
*Above all-industry average. 








Analysis of the tabluation just given 
shows that oil is better than the all- 
industry average in six departments of 
health activity, under average in five. 
Two of the latter, however, are in 
part-time and on-call physicians, while 
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most entirely in the single state of 
Texas has 200 such doctors on retain- 
ers in addition to 7 full-time men at 
company plants and offices. The work- 
ers are encouraged to go to these full- 
time doctors more for medical advice 





than for serious treatment, which the 
company feels should be left largely to 
the family physician. 

Of the 2542 companies of all types 
included in the survey, 1598 of them 
or 65.2 percent provide medical serv- 
ice of some kind for their employees. 
Oil is not too far short of average with 
its 62.2 percent, being almost at the 
62.3 figure of manufacturing; how- 
ever, it is somewhat below the non- 
manufacturing average of 81.2 per- 
cent. 

Probably nothing shows the progress 
made in improving working conditions 
more effectively than the privileges 
and conveniences commonly made 
available to employees. These, of 
course, supplement the betterment in 
working conditions resulting from the 
emphasis now placed by most employ- 
ers on proper lighting, ventilation, tem- 
perature, and sanitation. 


Other Facilities Provided 


One of the most effective testimoni- 
als to the status of the American 
worker is the fact that such a large 
proportion of them own automobiles 
and use these for going to and from 
work. In no other country of the 
world is the provision of parking facil- 
ities for the cars of its wage-earners a 
problem for an industry. This becomes 
even an acute problem in plants situ- 
ated in densely-built American indus- 
trial areas. 
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Despite such difficulties, 1459 of 
2452 companies surveyed provide these 
facilities. With its operations as scat- 
tered as they are, and with most of the 
nation’s refining capacity in Gulf 
Coast cities where space is not so ex- 
pensive, however, petroleum faces this 
problem in only a few of the eastern 
refining centers. 

Another convenience for employees 
also provided by the employing com- 
pany (and frequently at a loss) is 
luncheon facilities. Often such an ac- 
tivity it not necessary where commer- 
cial eating places are conveniently 
near, but where a plant is some dis- 
tance from a business section, oppor- 
tunity to get good and nourishing 
food at reasonable prices and under 
sanitary conditions is a great advan- 
tage to the worker. Some form of 
luncheon service is provided by 934 
companies, or 38.1 percent. 

These plant conveniences are sum- 
marized herewith: 


ated at a considerable distance from 
any town, and the only stores conven- 
iently near were the cheap wayside 
grocery type. These did a flourishing 
business for a time. The surprising 
thing was that each time the company 
raised its workers’ wages, the price of 
groceries and such other items as the 
stores carried increased precisely in the 
same degree. The result was that many 
of the men were running more and 
more into debt with small prospects of 
getting out. Some of the employees, 
encouraged by the refinery heads, de- 
cided to do something about it, and 
settled upon a codperative store as the 
best solution. The company, then plan- 
ning a community hall, added an extra 
story, put the hall upstairs and leased 
the store the ground floor. Membership 
was set at $20 for anyone who wanted 
to join, and the initial stock was fi- 
nanced in this way. 





ACTIVITY 
Lunch Counter — 
Cafeteria or Restaurant . 
Concessionaire Operation . 
Codperative Purchasing . 
Company Discount . 
Service Building 
Coéperative Store 


*Above all-industry average. 





MFG. 
7.5% 
26.5% 
9.2% 
11.4% 
27.0% 
2.4% 
1.9% 


NON-MFG. 
5.6% 
37.9% 
5.6% 
8.5% 
26.5% 
5.6% 
2.4% 








In regard to company stores, in 
many instances an abuse that puts and 
keeps the men in hopeless debt to the 
management, oil fortunately has none. 
This is in decided contrast to some in- 
dustries, such a mining in which 32.1 
percent of the companies maintain 
company stores where workers buy 
and charge against their wages, or 
lumber, in which 20.8 percent main- 
tain company stores. 

Each company has its own plan of 
operation for these and in some cases 
they doubtless are a convenience if not 
a necessity for the wage-earner. Fre- 
quently, however, they tend to peonize 
the worker and exploit him not only 
with higher prices as the cost of credit 
or the advantage of monopoly, but 
also with the economic entanglements 
that such a plan makes possible. 


As for coéperative stores that buy 
in large quantities at manufacturer’s 
or wholesale prices and sell at cost to 
the worker, oil has an enviable record. 


Employee Codperative Stores 


The story of one of these codperative 
enterprises that a large petroleum com- 
pany aided its employees to establish 
shows what can be done with these. 

This company’s refinery was situ- 
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Sponsoring Employee Activities 


In recent years, particularly with the 
reduction of working hours, has come 
recognition of the desirability of spon- 
soring recreational programs for em- 
ployees. 

Especially when the plants or camps 
are in smaller communities where other 
opportunities are limited, industry has 
taken upon itself to provide such facili- 
ties. Athletic programs of one kind or 
another are in force in nearly half of 
leading American companies for all 
lines of industry. This is in spite of the 
fact that this early branch of recrea- 
tional activity suffered heavily during 
the depression when many programs 
were discontinued. 

Various social activities also are 
popular although less general than ath- 
letics. Gardens for employees, spon- 
sored by a fair percentage of com- 
panies, played an important part for 
some of their employees in weathering 
the depression. 


The oil industry is far above aver- 
age in most of these activities. In fact, 
out of ten types of recreational oppor- 
tunities for workers, petroleum tops 
the general figure in eight while one 
of the others is such a minor company 
activity as dramatics. 

Here is petroleum’s standing in these 
activities: 





ACTIVITY 
Athletic Facilities 
Teams — a 
Clubhouse or Room 
Employee Club 
Community House 
Dances i 
Dramatics — a 
Gardens for Employees 
Musical Organizations 
Picnics ee ee 


*Above all-industry average. 





MFG. 
20.4% 
39.4% 
14.7% 
11.7% 

3.8% 
17.7% 

2.5% 
12.6% 

5.3% 
31.8% 


NON-MFG. 
27.3% 
50.9% 
31.6% 
30.8% 

6.1% 
40.1% 
12.5% 

8.2% 
14.9% 
41.6% 








Groceries, work clothing, and other 
popular items were bought in carload 
lots and resold to members at cost plus 
the actual handling charges. So suc- 
cessful was the store’s operation that it 
grossed $220,000 the first year. Better 
than that, the employees raised their 
standard of living appreciably because 
they now got the full benefit of the 
purchasing power of their wages. Fur- 
thermore, they were able to pay off 
their debts to the wayside groceries, 
and live on a cash basis, the primary 
purpose of the plan. 

The store continued to grow until 
in its fifth year, serving only com- 
pany employees and what ship’s busi- 
ness it could get from company tank- 
ers, it sold $870,000 worth of goods. 


Many of the oil companies sponsor 
both intra-company athletic activity 
among all employees, and company 
teams made up of their most skillful. 
Sports range from ping-pong to foot- 
ball, from bowling to boxing. 

Bowling and tennis have proved 
particularly popular among office or- 
ganizations, which also have turned 
out a number of softball teams (both 
men and women) to compete in com- 
pany or industrial leagues. Softball has 
even seriously threatened the long- 
dominant popularity of baseball, dat- 
ing back to the days when the surest 
way to get a job in the oil business was 
to be a good pitcher. Tennis is an en- 
during favorite, many of the petro- 
leum companies providing all-weather 
courts of asphalt or concrete at refin- 
eries, production camps, and other 
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smaller centers when they provide no 
other recreational facility. Most of 
these are floodlighted for night use as 
well, to take care of all shifts of 
workers. 

The larger concentration points, 
such as refineries, usually supply ex- 
cellent material for football teams, in- 
cluding a number of ex-college stars. 
A few of the companies provide not 
only practice fields and field houses, 
but also playing fields and stands for 
their grid teams. 

Basketball is still popular, although 
oil companies do not sponsor such 
teams so freely as in the past. Oil has 
been particularly successful in girls’ 
basketball, having contributed national 
championship teams. 

Some critics of athletic activity 
among employees charge that the com- 
panies promote the teams solely for 
the advertising value to the firm or 
product, thus exploiting the employees. 
Unfortunately for this viewpoint, the 
outstandingly successful oil company 
in the field of national championship 
teams is primarily a producing com- 
pany with virtually nothing to sell the 
public. Its marketing facilities are so 
restricted as to be negligible. 


A number of the girls who played 
on its famous teams are still company 
employees, although now wives and 
mothers. A comment on athletic pro- 
ficiency is that these remaining play- 
ers, having given up basketball with 
the years, organized a bowling team 
that won its state’s championship last 
year. 


This company is particularly active 
in promoting athletics among its 
workers. It has an outstanding football 
team at its headquarters refinery and 
a number of second teams, and has 
provided sizable stands and a first-class 
playing field. It also sponsors a national 
bowling tournament for company 
teams from each section of the coun- 
try. Its interest in boxing, too, is keen, 
and it similarly brings outstanding 
amateurs from all sections of the 
country to its national competitions. 


As for employee clubs, oil has the 
largest industrial club in the world. 

Formed by the home office em- 
ployees of one of the major companies, 
it numbers more than 1800 members. 
Its dues of $3 a year support large and 
comfortable clubrooms, a little theater, 
glee club, various hobby organizations 
such as a stamp club and camera club, 
and a number of athletic activities in- 
cluding ping-pong, basketball, base- 
ball, tennis, and golf. The club obtains 
special rates for its members on horses 
for a riding club, and offers monthly 
dances at the town’s leading roof re- 
sort with famous dance bands, for $1 
per couple. 





Credit unions offer an easy, pleasant channel for employees’ banking 
transactions 
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Company picnics are popular and 
most of the companies give a half or 
even a full holiday for these. In some 
firms half a day is set aside for the 
office picnic and a full day for the 
production or refinery outing. Prizes 
for winners of various contests are 
frequently given by the companies, 
and many also provide food and soft 
drinks and beer. 

Despite cynical wisecracks about the 
“company picnic”’, these serve to bring 
all groups of employees, from pres- 
ident or vice-president to the newest 
member of the labor gang, together 
on an informal basis. The operating 
head of one of the large companies 
makes a special trip from the east each 
year to attend his company’s picnics 
in its Mid-Continent fields. 

In gardens for employees petroleum 
shows up only about half as well as 
industry in general. Owing to the na- 
ture of the oil business, many of its 
employees are likely to be stationed 
in one locality for such a short period 
as to make gardening either impossible 
or too much of a gamble. Few men 
like to raise vegetables for an unknown 
successor to eat. 

At refineries, the same condition 
does not usually prevail, and here and 
in long-established production camps 





will be found most of the gardens of 
oil employees. One large refinery took 
200 acres of its site to turn over to 
employees for gardens, giving 400 of 
them use of half an acre apiece. This 
was during the depression when gar- 
dens were of considerable help in pro- 
viding vegetables to supplement the 
lowered weekly wages of a share-the- 
work program. Usually no rent is 
charged for use of the land, although 
a few companies set a nominal figure 
lest the employee refuse to accept it 
as a gratuity. 

In two phases of activity found in 
some companies, petroleum is not rep- 
resented. One is summer camps for 
employees, made desirable only where 
the wages are so low that the employee 
is unable to get an outdoor vacation 
otherwise. The other is a program for 
negroes, of whom the oil industry em- 
ploys so few as to make it imprac- 
ticable. 

How well the oil industry takes care 
of even its humbler white workers, 
however, is illustrated by the story of 
Buck Short. 

The fires of ambition had never 
warmed the in’ards of Buck, and when 
he finally reached the retirement age 
of 65 after 25 years of service, he was 
just where he had started—a member 
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of a large crew of refinery janitors. 
He had lived economically in the com- 
pany dormitory, however, and with 
the money he had saved and his an- 
nuity from the company had much 
more than he would ever need to fill 
his remaining wants. 


When the day for his formal retire- 
ment rolled around, the boys gave a 
farewell party for him and presented 
him with a gold watch and chain. 
Buck said good-bye to each of them 
and went back to the dormitory, pre- 
sumably to move away. 

Early the next morning, however, 
when the head janitor showed up at 
the plant, the first person he ran into 
was Buck at work again. His new 
watch and chain were resplendent on 
his chest, but he had on his old over- 
alls and was cleaning up as usual. 

“You can’t do this,” his ex-boss told 
him. “You’re retired.” 

“The hell I can’t,” Buck retorted, 
“You can’t get rid of me that way. I 
like this company too damn much.” 

Today, Buck is still living in the 
dormitory and doing all the work 
they'll let him do. 

Related to rest and recreation are 
the granting of vacations and holidays 
with pay, providing of rest rooms, em- 
ployment of recreational and social di- 
rectors and the like. Out of eight such 
activities in which it participates, the 
oil industry is above the average in 
seven. 


vacation with pay after one year’s em- 
ployment and two weeks’ after two 
years. Some companies add a third to 
fifth week for workers with the com- 
pany for 15, 20, or 25 years. 

Oil is substantially above average in 
the matter of holidays with pay. 


haphazard practices that often worked 
an injustice on the worker, and cost the 
companies heavily in lowered employee 
morale, disrupted organizations, and 
heavy labor turnover. 

Here is how oil stands in general 
personnel policies: 





ACTIVITY 
Centralized Employment 
Centralized Discharge 
Centralized Transfer 
Fatigue Study . 
Five-day Week, Clerical Workers. 
Five-day Week, Wage Earners 
Labor Turnover Records . 
Lay-Off Procedure 
Personnel Department 
Employment Records . 
Rule Books ; 


*Above all-industry average. 





OIL MFG. 
37.8% 
18.9% 
24.3% 

5.4% 
56.8% * 
51.4% 
40.5%* 
40.5% * 
45.9%* 
67.6%* 
32.4% * 


NON-MFG. AVG. | 


47.7% 41.2% 
34.5% 30.1% 
39.5% 31.0% 

2.1% 7.0% 
30.2% 45.3% 
31.0% 57.3% 
38.7% 38.2% 
20.7% 20.8% 
52.3% 32.4% 
67.6% 55.5% 
54.4% 19.8% 


40.0% 
29.3% 
29.4% 

7.9% 
48.0% 
62.0% 
38.1% 
28.8% 
20.8% 
53.3% 
13.5% 








No oil companies report on recrea- 
tional directors or women social direc- 
tors. The latter have been discontinued 
by 55.3 percent of all companies that 
had them. For all industry, suspensions 
of athletic programs have represented 
25 percent of the firms that once had 
them, 24.5 percent for dramatic and 
41.9 percent for musical organizations, 
and 31.6 percent for summer camps. 

A tabulation of these provisions for 
medical care and for the convenience, 
rest, and recreation of employees shows 
that the petroleum industry is twice as 
good as average here. Greater than av- 
erage in 6 departments of medical care 
and less than average in 5, above in 3 





ACTIVITY 


Holidays with Pay, Wage Earners 
Noon-day Recreation 
Rest Periods ...-+-+«ee 


Rest Room, Women 


*Above all-industry average. 





OIL MFG. 
Holidays with Pay, Clerical Workers 83.8%* 
. 43.2% * 
. 138.5%* 
, 13.576 
Rest Rooms,Men . .... . .54.1% 
= . 67. 6%" 
Vacations with Pay, Clerica Workers 89.2% 
Vacations with Pay, Wage Earners . 67.6% 


NON-MFG. AVG. 
76.1% 75.2% 
37.7% 12.0% 

9.8% 11.0% 
23.6% 14.0% 
47.7% 31.2% 
70.3% 52.4% 
83.6% 79.8% 
48.0% 17.9% 


75.1% 

7.3% 
11.2% 
12.2% 
28.2% 
49.2% 
79.1% 
12.4% 








Vacations With Pay 


Petroleum’s standing in regard to 
paid vacations may be understood 
from the fact that some oil companies 
instituted these for salaried employees 
as far back as 1902. In 1917, one of 
the leading oil companies of California 
pioneered the granting of two weeks 
vacation with pay to its wage earners, 
from the gang laborer on up, after one 
year of service. This was an innova- 
tion in American industry that rela- 
tively few businesses as yet have 
adopted. In oil refining, over 98 per- 
cent of the wage earners now have va- 
cations with pay. 

Vacation plans have been increas- 
ingly liberalized through the years. To- 
day a popular oil company practice is 
to give salaried employees two weeks’ 
vacation with pay after one year’s em- 
ployment and wage earners one week’s 
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and below in 4 for employee conven- 
iences, oil exceeds the general figure in 
15 and is under it in only 3 activities 
for rest and recreation. These figures 
give a total for this division of above 
average in 24 important divisions of 
activity, below average in 12. 


Enlightened Employment Procedure 


Along with these activities designed 
to improve conditions of employment 
has gone progress in employment tech- 
nique and the administration of em- 
ployed forces. Rarer and rarer have be- 
come the companies in which a fore- 
man could fire and hire at will, and did 
so frequently to show his men who was 
boss. Standardization of employment 
procedure has been adopted generally 
for the protection of both employee 
and employer. Uniform standards and 
regulations have taken the place of old 


In both centralized employment de- 
partments and centralized discharges, 
oil is below average. These figures are 
understandable, however, in view of 
the very decentralized nature of oil’s 
operations. 

With areas of large. employment 
widely scattered, with individual prob- 
lems in operating conditions to be 
solved on the ground as best they may, 
and with each district’s activities being 
managed as a separate entity, petroleum 
is necessarily less amenable to employ- 
ment routines than conventional busi- 
nesses. Sometimes it is the better em- 
ployment procedure to have none at 
all, and let the superintendent in charge 


hire the men on the ground to do the 
job at hand. 


In the matter of the 5-day week, 
oil’s record is good. In providing the 
short week for clerical workers, oil is 
first among all non-manufacturing in- 
dustries. Its wage-earners have fared 
almost as well, despite the nature of its 
operations, and petroleum stands con- 
siderably above the comparable non- 
manufacturing establishments’ record. 


Oil companies were among the pio- 
neers in adopting the 5-day week. Pe- 
troleum reverses the general trend in 
maintaining it more generally for sal- 
aried employees than those on wages. In 
recent years, though, there has been a 
considerable increase in oil wage-earn- 
ers also who enjoy the short work 
week. Of all types of companies that 
have tried the 5-day week, only 1 per- 
cent has subsequently abandoned it. 

Petroleum scores even better in labor 
turnover records, and in actual turn- 
over of labor, petroleum has the best 
record of any comparable industry. Re- 
fining naturally has the lowest turn- 
over among the four main branches of 
petroleum. The refining department of 
one large company shows a yearly 
turnover of only 1 of 1 percent! 

Oil is about twice as favorable as the 
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average in using a definite lay-off pro- 
cedure. So strongly has this become 
established in some of the oil com- 
panies that it would require a meeting 
of the board of directors to discharge 
a middle-aged or older employee of 
fairly long and moderately satisfactory 
service. The right of appeal all the way 
up, from the decision of a lower ex- 
ecutive, is thoroughly understood 
among their employees. 

In this regard, sometimes a company 
personnel department even “overrules” 
a vice-president or other high officials 
because they feel that a discharge 
would be unfair to the employee in- 
volved or would injure employee 
morale in the company. One oil com- 
pany has had several cases of this, and 
time proved that the personnel depart- 
ment was justified in opposing a too- 
hasty decision by a superior. 

Some interesting progress has been 
made in recent years in simplifying, 
correcting, and standardizing job re- 
quirements and compensation differen- 
tials. Increasing recognition is being 
given this pioneer work and its value 
to both employee and employer. By re 
moving a frequent cause of employee- 
employer friction, its effects are nota- 
bly beneficial through the establish- 
ment of clearly understood classifica- 
tions and standards that are fair to all 
parties. 

A survey by the Industrial Confer- 
ence Board shows 434 companies hav- 
ing made or making job analysis studies 
and 323 with studies of job specifica- 
tions. Such analyses are of decided aid 
to employment departments in func- 
tioning properly in placing men, both 
for their own sake and for company 
efficiency. 


Picked Men 


Vocational placement was given 
more or less serious consideration by 
the oil industry as far back as 1918. 
Today many companies maintain em- 
ployment offices and specially-trained 
personnel counselors to advise and aid 
employees in fitting themselves for 
their jobs. Numerous contacts have 
been established with outside agencies 
and businesses to help in the placement 
of surplus employees during periods of 
curtailment of work. 

In 315 companies a systematic pro- 
motion procedure is followed, and 363 
companies have systems for rating em- 
ployees. A more recent development in 
employment standardization technique, 
that of salary classification, is reported 
by 345 companies. 

Still rare are tests given to candidates 
for employment or transfer in an at- 
tempt to improve the caliber of the 
working force. In fact, there has been 
considerable controversy over the value 
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of intelligence tests in particular. Of 
74 companies using them, 12 have dis- 
continued their use; however, 179 firms 
use tests of one kind or another, gen- 
erally for clerical employees. 

In the matter of getting better 
workers, the petroleum industry has 
followed a plan of its own dating back 
to its earliest days. As Ida M. Tarbell 
in one of her books points out: ““There 
is no doubt but that Mr. Rockefeller 
had plenty of brains in his great trust. 

. It was not only that first-rate abil- 
ity was demanded at the top; it was re- 
quired throughout the organization. 
The very day-laborers were picked 
men. It was the custom to offer a lit- 
tle better day wages for laborers than 
was current and then to choose from 
these the most promising specimens; 
those men were advanced as they 
showed ability. 

“Today (1904) the very errand boys 
at 26 Broadway are chosen for the 
promise of development they show, and 
if they do not develop they are dis- 
charged. No dead wood is taken into 
the concern unless it is through the 
supposed necessities of family or busi- 
ness relations, as probably occurs to a 
degree in every human organization.” 

Evaluating Employee's Abilities 

Subsequently the industry expanded 
these ideas into its present system of 
making substantial increases over en- 
trance rates after about six months’ 
experience has been gained by the re- 
cently-hired employees. If they are in 
a refinery, they will be moved to the 
“yard-man” classification and if in an 
oil field or on a pipe line they will be 
moved to a more skilled classification 
as a routine maintenance worker. Be- 
cause of such practices, the industry 
has been able to attract new employees 
having better-than-average educational 
qualifications. 

In activities intended better to 
evaluate a worker’s abilities and pay 
him what he is worth, oil is taking a 
leading part. Since few of these re- 
quire special comment in a discussion 
of this type, they may be summarized 
as follows to show the oil industry’s 
standing in these departments: 


Promotion and Employee Morale 


Thus petroleum is above the general 
average for all industries in ten out of 
thirteen of these activities. 

It may be well to add a word about 
systematized promotion procedure. Pe- 
troleum companies that use such stand- 
ardized procedure report that it is the 
most effective means they have yet 
found of developing and maintaining 
a high employee morale. 

As the worker is certain that he will 
get a chance to fill the job ahead as 
soon as it is open, rather than having 
an outsider of perhaps less experience 
called in and put over his head, there 
is a terrific incentive to the employee 
to fit himself for that promotion. One 
major company that usually follows 
such a plan rigidly, deviated from it 
twice. Both cases, of course, were to 
fill special jobs with specialized quali- 
fications that no member of its large 
organization had. But the general em- 
ployee reaction was so decided that it 
is unlikely the plan will ever be by- 
passed again even for this reason. 

One large oil company that has such 
a plan lost its traffic manager through 
death. The assistant traffic manager was 
moved up, the next to him moved into 
his job, and so on down the line. The 
result was a total of 26 promotions. To 
fill the final place made vacant by the 
loss of the traffic manager, the com- 
pany hired a new hall boy! 


There is, of course, a contrary opin- 
ion on systematized promotion. Other 
oil companies are equally certain that 
such a plan will not work at all in the 
oil business. 


As one personnel director phrased 
this viewpoint, ““A man might be a 
good roustabout for forty years, and 
never make a good superintendent.” 

Indicating the exceptional lengths to 
which American industry goes to take 
care of its members are a number of 
miscellaneous activities ranging from 
such minor benefits as Christmas gifts 
to the highly important one of hous- 
ing facilities. In all but two of these, 
yuletide presents and wedding gifts, the 
petroleum industry rates well above 
average. 








ACTIVITY OIL MFG. NON-MFG. AVG. 

Job Analysis ° 32.4% * 16.7% 23.1% 17.7% 
Job Specifications : 27.0%* 12.3% 18.0% 13.2% 
Systematized Promotion . 18.9%* 10.6% 25.5% 12.8% 
Salary Classification . 37.8%* 11.6% 27.9% 14.1% 
Time and Motion Study . 2.7% 31.4% 4.5% 27.38% 
Rating Clerical . 4 16.2%* 6.5% 19.9% 8.5% 
Rating Executives 2.7% 4.0% 8.5% 4.7% 
Rating Foremen . ‘ 16.2%* 6.9% 10.6% 7.5% 
Rating Wage Earners. 21.6%* 11.4% 15.4% 12.0% 
Employment Tests, Clerical - 10.8%* 4.1% 14.9% 5.8% 
Employment Tests, Wage Earners 2.7%* 2.1% 5.3% 2.6% 
Intelligence Tests . ° - 2.7% 1.8% - 9.5% 3.0% 
Trade Tests 5.4%* 1.5% 4.0% 1.9% 
*Above all-industry average. 















The only one of these that merits 
amplification here is that of housing, in 
which oil leads American industry. 
Summarized, the standing of petroleum 
in these phases of employer activity 
for employees is as follows: 


Garages are rented to the men living 
here. 

In addition, there are 12 private resi- 
dences rented for nominal sums to mar- 
ried men of the staff. A garage and all 
utilities are included in the rent. A staff 





terms were set at 2 percent cash for 
residential lots, 10 percent cash for 
business ones, and payments of 2 per- 
cent monthly, 

As soon as an employee acquires a 
10-percent equity in the cost of his 
lot, he is offered the aid of the com- 


ACTIVITY OIL 
Christmas Gifts . 8.1% 
Wedding Presents 5.4% 
Legal Aid... 16.2% * 
Service Emblems 35.1%* 
Uniforms 27.0%* 8.4% 
Dormitories ; 18.9%* 1.3% 
Housing Facilities 32.4%* 7.1% 


MFG. 
20.9% 
9.5% 
12.6% 
8.9% 


NON-MFG. 
13.5% 
11.9% 
21.5% 
32.9% 
22.5% 

4.2% 
8.8% 


AVG. 


19.8% 
9.9% 
13.9% 
12.6% 
10.6% 
1.8% 
7.4% 


pany in financing the house. The com- 
pany advances whatever amount is nec- 
essary, charging 5 percent interest on 
the unpaid balance, and getting repaid 
at the rate of 114 percent of the in- 
debtedness per month. The corporation 





*Above all-industry average. 








Housing Facilities 

Thus it is seen that the petroleum in- 
dustry exceeds the general average in 
the five most important of these activi- 
ties. 

In fact, in the essential one of hous- 
ing and dormitories, oil is foremost. It 
leads all other American industries in 
dormitories for employees, particularly 
important in new fields where sleeping 
facilities are at a minimum and rents 
frequently at a premium. In the matter 
of constructing and supplying homes 
for its workers and their families, it is 
second statistically only to mining. 
Comparison of the types of homes pro- 
vided, however, and the methods of 
handling tenant relations undoubtedly 
give petroleum a first here also. 

Certainly in the type of communities 
developed in the more permanent cen- 
ters of its operations, the oil industry 
has established models. Swimming 
pools, golf courses, club houses, parks 
and playgrounds, community houses, 
modern business centers, large sites for 
schools and churches, and other ad- 
vanced examples of planning for the 
comfort and happiness of oil employees 
set a new standard for industry. In 
providing sites and otherwise aiding 
employees to plan, construct, and fi- 
nance their own homes to supplement 
the company houses available at nom- 
inal rent where needed or desired, oil 
is undoubtedly the leader. 

One so-called ‘oil camp” resembles 
more a pleasure resort development. A 
club-house with a swimming pool and 
several tennis courts are provided for 
the employees, the company taking care 
of expenses for cleaning and refilling 
the pool. This camp has four bunk- 
houses accommodating about 80 single 
men, one of the four being a headquar- 
ters bunkhouse. Rooms are provided 
free to the men, who board at the camp 
boarding house. These facilities also are 
furnished by the company, although 
the operation is contracted. Each bunk- 
house room has a cot, and the men sup- 
ply the mattresses. 

_ In the headquarters bunkhouse the 
company supplies sheets and blankets. 
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house for visiting members is also pro- 


vided. 
Country Club Style 


Perhaps the most elaborate and in- 
telligently planned development is that 
at one of the big refineries on the Texas 
coast. Employing 3700 workers, the 
plant has given birth to probably the 
largest unincorporated town in the 
Lone Star State. Due to its permanent 
nature, the community has been care- 
fully planned as a center of homes and 
living, with facilities for the latter (as 
provided through the company’s co- 
operation) to which most small com- 
munities never attain. 

For instances, a $75,000 community 
building containing an auditorium, li- 
brary, game rooms, and conference 
rooms was erected by the company for 
the use of community residents, 
whether employees or not. Land for a 
9-hole golf course also was given, be- 
ing developed in part by the employees. 
Today the course has grass greens and 
a pro, kept up by dues of $1.50 per 
month for employees or non-employees, 
and the fairways are attended to by the 
company. A number of lighted tennis 
courts also have been provided by the 
company. 

When more land for housing pur- 
poses at the refiinery was deemed nec- 
essary in 1925, the company bought 
118 acres adjoining its site. It also in- 
stalled water and sewer systems, shell 
streets, curbing, concrete sidewalks, 
and laid out alleys. Out of the total, 
3.35 acres were set aside for school pur- 
poses and another sizable tract do- 
nated for a playground. The remaining 
land yielded 584 lots of which 92 were 
designated for business, leaving 492 
residential, of which 13 were given to 
churches of various denominations. 

The lots left were offered to the em- 
ployees for actual cost at the time of 
marketing, either cash or terms. The 
prices ranged from $425 to $1500 ac- 
cording to size and location and 
whether for residential or business pur- 
poses. In order to make it possible for 
ali employees who wished to, to buy, 


specifies, however, that no employee 
may build a house that will require 
more than 30 percent of his monthly 
income to payout, lest he overburden 


himself with debt. 


Home Development Projects 


In addition, the company when re- 
quested will furnish plans and specifi- 
cations of model homes planned by 
company architects and will donate the 
services of company engineers to lay 
out and even supervise construction of 
the house. When requested, the firm 
will help contract the construction of 
the house, and in any case will sell 
paints, hardware, and plumbing fix- 
tures to the owner at factory cost. The 
company also will furnish the services 
free of its full-time gardening expert 
to plan the landscaping and supervise 
the planting of shrubs and flowers. 

In order that utilities may be pro- 
vided at lowest possible prices, the com- 
pany has turned over ownership and 
management of these to the residents. 
The ownership of each lot carries with 
it one share of stock in the utility cor- 
poration operating the water and sewer 
systems, septic tank, fire equipment, 
etc. 

So popular did the development 
prove that it has been necessary for the 
employees to draw lots for the priv- 
ilege of buying the few remaining lots. 
During the 15 years the project has 
been in operation there has been only 
one case in which it was necessary to 
foreclose. This was brought about by 
the unexpected disappearance of an em- 
ployee who could not be found after 
long search. 

The earlier houses in this develop- 
ment were built by the company itself, 
starting in 1920. Most of them are per- 
manent structures of concrete con- 
struction. Costing several thousand 
dollars each, they are being rented on 
a schedule ranging from $18 for a 
three-room one-story concrete to $42 
(to $53) for a seven-room two-story 
concrete. Cheaper rents are found in 
the frame structures with $12.75 for 
a three-room building, $17 for a four- 
room house. 


Company-Owned Houses 


Company-owned houses are provided 
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supervisors and key employees who are 
subject to call. All houses are provided 
with bathroom, lavatory, and com- 
mode. Kitchen sink and hot-water 
heater are standard, water being fur- 
nished free of charge. Electricity costs 
5 cents per kw-hr. for the first 20, and 
214 cents thereafter. A garage is avail- 
able for $2 extra monthly. The com- 
pany disposes of garbage free and main- 
tains the parks and playgrounds at its 
own expense. 

At the same camp, the company op- 
erates a concrete dormitory for 108 
employees who are provided with either 
single or double rooms at $4.50 a week. 
At other bunkhouses, rent is $3 per 
month. 

In production camps, houses are pro- 
vided to key men such as superintend- 
ents, chief clerks, tool pushers, and 
farm bosses. These homes are usually of 
the four- or five-room type, a six-room 
house being provided the superintend- 
ent. The houses are of wood construc- 
tion designed and erected in panels that 
permit them to be dismantled and re- 
assembled as many times as necessary. 
Similar cottages are supplied lease 
pumpers. A garage is provided free for 
the occupant’s personal car. 

In no case is it compulsory to live in 
a company house. In practice, em- 
ployees are usually anxious to obtain 
them. 


Satisfying the Worker 


The company supplies free connec- 
tions to camp water and sewer systems 
and where these are available, provides 
free a bathtub, lavatory, commode, 
kitchen sink, and hot-water heater. 
Electric lights also are provided, and 
gas connections, although the employee 
must supply approved stoves. 

Garbage cans, free garbage service, 
fire extinguishers, garden hose, kitchen 
cabinets, trees, shrubbery, lawns, and 
community lawn-mowers are among 
the other things provided without cost 
to the employee. Rents are from $1.50 
per month per room to $3 per month 
per room, depending upon conven- 
iences. 

When a production camp becomes 
semi-permanent and employees desire to 
build their own homes, the company 
buys or leases land for them without 
charge, the employee merely executing 
a lease contract. The same free archi- 
tectural, engineering, and contracting 
services as provided at the refinery are 
also made available to the field em- 
ployee in building his home. The com- 
pany installs natural gas connections 
free (charging ¢1 monthly for all gas 
used) and brings water and sewerage 
to the employee’s property and house, 
respectively. Water, tested by company 
chemists and safe to drink, is always 
provided free. 
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Oil companies are quick to provide suitable living quarters for employees even 
when fields are new 





In addition, in each of the larger 
camps the company constructs recrea- 
tion halls, some of them having can- 
ning kitchens for free use of the em- 
ployees’ wives or other women in the 
community. Ample playground equip- 
ment for all children at the camp is 
provided without cost, and tennis 
courts are constructed and maintained 
by the company. 

This company’s housing program is 
more elaborate than many others, but 
not too exceptional. A neighboring 
company on the Gulf Coast has a golf 
course for its refinery employees. Most 
of the other companies do not stand- 
ardize houses, rentals and other housing 
procedure so thoroughly. Nevertheless, 
one of the oil organizations without a 
uniform policy has built the outstand- 
ing production camp in the oil country 
on a West Texas lease. 

Even some of the smaller companies 
go in for housing programs. One East 
Texas independent provides a five-room 
rock house for each married employee 
and also gives each an automobile. An- 
other has'a large recreation hall at his 
headquarters for use of both refinery 
and production employees. 

Poll of 60 representative companies 
by The Petroleum Engineer for the 
purposes of this article shows a wide- 
spread housing program in the indus- 
try. An Oklahoma company reports 
388 company-owned houses occupied 
by employee tenants on a very nominal 
rental charge that~ includes gas, elec- 
tricity, and water. A sizable independ- 
ent furnishes rent-free houses to em- 
ployees with duties of a supervisory 
nature, such as production superintend- 
ents, foremen, etc. Utilities are also 


free. In a few fields the company has 
some houses that it rents for small 
sums, and others it furnishes rent free, 
not having a fixed policy. 


Utilities and Ice Provided 


One of the larger companies operat- 
ing in California provides not only 
utilities but also ice for tenants resid- 
ing at isolated stations in the desert 
regions. The tenant is required to take 
care of minor inside repairs, but the 
company makes major repairs. Rentals 
are on a flat monthly basis with flat 
rates for utilities. No charge is made 
employees residing in bunkhouses in 
isolated districts, 

A well-known gas company provides 
low-cost housing facilities for em- 
ployees situated at isolated gas-com- 
pressor stations. One of the larger inte- 
grated companies provides company 
houses in areas where others are not 
available, deducting the nominal rent 
monthly from the employees’ pay- 
checks. An independent furnishes low- 
rent houses to pumpers who otherwise 
would find it difficult to get from home 
to their place of work. A large oil com- 
pany in California provides bunkhouses 
where single employees may live free, 
and also houses, rented at nominal sums 
that include utilities, for married ones. 

This highlighting of oil’s many ac- 
tivities designed for the benefit of its 
million employees has touched on al- 
most every phase of its organized ac- 
tivity. But the industry has also pro- 
vided (since 1912) for such occasional 
situations as jury duty, the companies 
excusing their employees from com- 
pany tasks for as long as required, and 
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either paying full salary or this less the 
jury pay. Calls of employees for mili- 
tary service also find the oil industry 
prepared to make it possible for them 
to attend national guard or citizens 
military training camps. In fact, most 
companies give such time in. addition 
to the usual paid vacations, and fre- 
quently at full pay. 


Checking the Record 


Indeed, as an oilman looks at his in- 
dustry, he comes inevitably to the con- 
clusion that no other industry exceeds 
his own in coéperating with the em- 
ployee to make his working conditions 
more agreeable, his living arrangements 
more desirable, and his economic future 
more certain. The conviction grows 
with each new consideration that, 
whereas some companies or industries 
may be seeing how little they can do 
for their workers, petroleum is search- 
ing constantly to see how many desir- 
able services it can perform for the 
members of its farflung organization. 

That this view is borne out by the 
facts is convincingly demonstrated in 
a check of its record as presented here, 
in all phases of industrial relations ac- 
tivity—economics, medical, employee 
conveniences, rest and recreation, per- 
sonnel, evaluation, and miscellaneous. 
The grand total shows statistically that 
oil is better than average.in 45 depart- 
ments of benefits, average in one and 
below average in only 22, many of 
these last being of minor importance 
or unsuited to oil’s type of operations. 


What It Costs 
The figures effectively testify that 


the petroleum industry is twice as pro- 
gressive as industry in general in insti- 
tuting and maintaining activities for 
the protection, comfort, and physical 
and financial betterment of its mem- 
bers. These are in addition to the high 
wages and salaries that the oil industry 
has consistently paid. 

In fact, the cost of such supple- 
mentary benefits for 18 of the larger 
oil companies with a total annual pay- 
roll of $557,000,000 is $41,000,000 a 
year, or approximately 8 percent of the 
payroll. This is, in effect, added to the 
employees’ wages, there is an additional 
4 percent for social security payments, 
which brings the total to 12 percent 
over and above their wages, or one- 
eighth, spent by the oil companies for 
their employees’ benefit. Both the com- 
parative rating of the oil industry and 
these figures on expenditures for such 
purposes are undeniable evidence of pe- 
troleum’s remarkable record. It is a rec- 
ord of which the oil business and every 
member of it can indeed be proud. 

Naturally, all these services are not 
in effect in every company or in any 
one company. Nor are they likely to be. 
Each company has a different problem, 
and each must meet it as best it sees 
fit and best it can. 

However, there are certain common 
factors in almost all the programs. Out 
of them can be evolved a group of 
supplementary benefits that should be 
adaptable to nearly any but the smallest 
oil companies. For it is an unfortunate 
criticism of oil’s present activities along 
these lines that most of them are in the 
larger companies and that a number of 
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its employees with the smaller organ- 
izations do not enjoy the same ad- 
vantages. Too often the owner of an 
independent company thinks of its 
operations not in terms of conducting 
a business enterprise of considerable in- 
come and large resources, but merely 
of drilling another well. So long as it 
is conducted on this basis, such a com- 
pany is likely to be anything but a 
business. 

“But,” says the head of such a firm, 
“a program like that is entirely too ex- 
pensive. You just said so yourself.” 


Of course, the more elaborate plans 
are expensive. But the surprising thing 
is that some of the most desirable and 
most important measures of a good in- 
dustrial relations program cost nothing 
at all! 


Looking Ahead 


_ As a bulletin of the National In- 
dustrial Conference Board, Inc., points 
out: “Consideration for the worker and 
practical exemplification of this con- 
sideration in the form of projects for 
improving his economic and _ social 
status have grown steadily during the 
last twenty years. Much has been 
learned during that period through the 
process of trial and error. The assump- 
tion that a general formula of indus- 
trial relations policy could be applied 
everywhere with uniformly satisfactory 
results has been discarded. 


“It is now realized that the needs and 
desires of different working groups 
vary and that a program which is 
highly successful in one company may 
be ineffective or distasteful to another 
group of employees. 


“Each company has its own prob- 
lem. In dealing with this problem, the 
experience of other companies is ex- 
ceedingly helpful, but it should be 
recognized that the policies of other 
employers must be adapted to the par- 
ticular situation and not adopted with- 
out discrimination. . 


“A personnel policy cannot be 
judged solely by the number of activi- 
ties for employees. The personnel 
policy is really a state of mind, an 
attitude toward the relationship of an 
employer and those whom he employs. 
What expression that attitude may be 
given depends on many circumstances 
and these circumstances rarely are the 
same in any two establishments. 


“However, the fact that the instru- 
mentalities which have been developed 
for dealing with many common prob- 
lems of the employment relationship 
are being used with increasing fre- 
quency is evidence that employers 
voluntarily accept the obligation to 
make working conditions as favorable 
as conditions permit.” 
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Carelessness May be the Cause 
of Accidents on Drilling Rig 


Driller with mania for speed can endanger the lives of 
entire crew by a laxity in safety precautions 


EXCLUSEVE 


By 
R. G. BENNETT, Driller 


Trinidad Leaseholds, Inc., Pointe-a-Pierre, Trinidad, B.W.I. 


S THE majority of accidents on 
drilling rigs occur during round 
trips, this article is confined to round- 
trip accidents only, although there are 
a thousand and one other accidents 
that may occur, all of which can be 
avoided on an orderly and intelligently 
supervised rig. 

It appears to be a question of life 
and death to some drillers to be able to 
make a round trip quicker than the 
other fellow, and it is principally due 
to this maniacal craving for speed that 
causes the majority of accidents on 
rigs. 

For appropriate reasons we shall call 
our driller, Ted Lucky. 

Lucky, having arrived safely on bot- 
tom by the grace of God and the luck 
of the devil, reads on the recorder 
chart to his great satisfaction and pride 
that he has made the round trip in 
record time, or to be exact, five min- 
utes faster than that of the other two 
drillers. Coughing up brake smoke, he 
retires to the lazy bench and inwardly 
gloats over the fact that he is just the 
“cat’s pyjamas” on round trips, and if 
anyone thinks they can beat his time, 
well, let them try; and, furthermore, 
had it not been for a few minor mis- 
haps, he could have done it even 
quicker. The glamour of having 
broken the record dies down after 15 
minutes and he decides it’s about time 
he started drilling. 

Let us review the round trip of this 
driller and see how much this fine 
speed record and the five minutes saved 
could have, and would have cost his 
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Although this article is writ- 
ten in a rather light vein, it is 
a most serious treatment. 
Drilling crews for the most 
part in South America are 
composed of South Ameri- 
cans who have been trained 
by the foreign driller and it 
is natural that every confi- 
dence is placed in the driller. 
He should know what he is 


doing at all times and the 
crew believes that he does 
know. With this faith in his 
conduct, the driller is more 
responsible for the safety of 
the members of his crew than 
when the crew is made up of 
men who probably have had 
nearly as much experience 
as he has had. 


The writer is well-qualified 
to discuss the subject here 
treated because he is a driller 
himself and therefore has 
firsthand knowledge of the 
problems encountered on the 
rig floor. 











company, had it not been for the fact 
that luck was on his side that day. 

By the time ten stands had been 
pulled, the Trinidadian crew had 
worked themselves into the “Let’s go 
—Give her hell” frenzy stage. To save 
time a roughneck left the water hose 


on the rotary table while spinning out. 
The nozzle caught in a handle of the 
slips and wrapped the hose around the 
drill pipe. Lucky unraveled the mess 
and cussed the loss of time. Nothing 
broken, but it could have burst or 
punctured the hose and broken the 
water line fittings. 

Theoretical cost: A mere trifle—a 
new water hose and a few fittings. 

Prevention: Keep the water hose off 
the table when spinning out; or better 
still, eliminate the water altogether for 
cleaning-off the drill pipe (it only 
tends to reduce the weight of your 
mud when you need the weight most) 
and instead, use a pipe wiper under 
the master bushings. This will serve 
the dual purpose of wiping the drill 
pipe and preventing loose objects from 
being accidentally dropped into the 
hole. 

After 15 stands had been pulled and 
while breaking-out using the auto- 
matic cathead, the ‘‘S” hook holding 
the break-out line to the tong, flew 
off the end of the handle, described a 
couple of turns in the air, and whizzed 
past a roughneck’s head, missing him 
by a hair’s breadth. Lucky smiled and 
remarked that that was a close one. 

Theoretical cost: Without Lucky’s 
natural gift —one coffin, burial ex- 
penses, and widow’s compensation. 

Prevention: Keep the break-out line 
permanently on your tong by making 
a loop in the end and securing it by a 
shackle and bolt. 

After the twenty-fifth stand had 
been pulled and during a fortunate 
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two seconds of silence while Lucky 
was trying to back into a clutch, a 
roughneck by the table heard the well 
bubbling and informed Lucky, who 
cussed everyone within hearing dis- 
tance for not reminding him to fill the 
hole. Had it not been for that for- 
tunate two seconds of silence, no one 
vould have heard the well or remem- 
bered to fill the hole and in all proba- 
lity it would have been in a ripe 
state for blowing out just as Lucky 
as out of the hole putting on a fresh 
it, especially at the speed he was 
coming out, and probably with a ball 
on the bit or drill collar that would 
ause an ideal swabbing condition. 
Without a master valve on the casing, 
, button does little good without drill 
pipe in the hole. 


Theoretical cost: One blowout. I 
have never estimated the exact cost of 
one; ask the company accountants; 
they will be able to tell you to a penny 
while you are collecting your pay to 
date. 

Prevention: Never work yourself or 
your men into such a state of hurry 
that you lose all sense of intelligent 
thought for the essential duties that 
are to be performed on a well-run rig. 

After 40 stands had been pulled, 
Lucky was going “flat-out.” Now 
Lucky was one of these fellows who 
always has the best derrickman in 
Trinidad and never has to look up but 
depends on the wraps on the drum for 
telling where the blocks are. This time 
he forgot that when pulling the last 
stand his line had spooled badly on one 
side and overlapped several turns. Bliss- 
fully depending on his wraps he car- 
ried on as usual until he was suddenly 
pulled up by a clattering and shatter- 
ing from above, to find that his der- 
rickman had missed the descending 
elevator that now rested on the fourble 
board nearly causing it to break, and a 
bail, regardless of the safety latch, had 
come off the hook and was hanging 
down, suspended only by the %%-in. 
bolt in the elevator. A little more 
cussing and a little more delay got 
Lucky madder than ever. The bail was 
gotten back on the hook, however, and 
the mad rush continued. 

Possible cost without Lucky’s val- 
ued gift: One roughneck dead and one 
permanently injured for life from a 
falling elevator and bails. Ask the ac- 
countant the cash value of these items. 

Prevention: Derrickmen, not being 
infallible, miss elevators sometimes; if 
you are too lazy to look up, you de- 
serve everything that’s coming to you, 
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elevator, bails, and the whole shooting 
match. And by the way, don’t forget 
to say “yes” when they ask you at the 
coroner’s inquest if you were looking 
up at the time; you'd look an awful 
fool if you said “‘no.” 


Elevator bails are like those nail 
puzzles you get at Christmas time; 
when you want to get them off the 
hook, they won’t come, but the min- 
ute you turn your back on them they 
fall out. As a safety precaution a piece 
of sandline about 6 to 8 ft. long should 
be passed through the eye at the back 
of the hook, if you are using that type 
of hook; if not, to the hook itself, then 
through the two bails and then clamp 
or tie the two ends together. Should 
the bails come off the hook at any 
time, the safety line will prevent them 
from falling to the derrick floor. Bails 
are so seldom removed from the hook 
during drilling operations, that the 
short time spent in removing the 
safety line, if it becomes necessary to 
take them off, is fully compensated by 
the extra protection afforded by the 
safety line. 


In spite of the few minor accidents 
and hold-ups when coming out of the 
hole, Lucky saw that he had done it 
in pretty good time, so after changing 
bits, he started back in the hole with 
renewed vigor. 


He had not run many stands when 
the first delay occurred. After spin- 
ning-up a stand, he was about to 
tong-up the joint; but in the hurry to 
get it done, and with the noise of the 
engine that he had not bothered to 
slow down, he did not notice that a 
roughneck had not properly latched 
the tong on the pipe. He threw four 
wraps around the cathead. On the first 
jerk the tong unlatched, the jerk line 
balled up on the cathead, the tong 
rushed at him and knocked him over. 
When the tong arrived at the cathead, 
being unable to wrap itself around 
that, the jerk line burst; and just as 
Lucky was about to pick himself off 
the floor, it swung back at him again, 
narrowly missing his head this time. 
Someone meantime had the brains to 
close-off the throttle in the engine 
house as the throttle wheel at the 
driller’s position, owing to the flying 
tong and jerk line, could not be 
reached. Lucky then made his second 
and this time successful attempt to get 
up off the floor. He unraveled the 
mess, got out another jerk line, and 
renewed activities; but with a cold 
feeling at the pit of his stomach and a 
feeling of considerable relief that the 









second swing of the tong had missed 
him. 

Theoretical cost: To the company, 
only the trouble of getting another 
driller and jerk line; to Lucky, an 
agonizing death or the prospect of 
spending the rest of his life without 
arms. 

Prevention: Always use a back-up 
line on the tongs, no matter what you 
are doing. If you haven’t got one on 
the rig, as soon as you go on tour next 
time, have one put in. We don’t all 
have Lucky’s natural gift. 

With only about eight stands more 
to reach bottom and with the elevator 
unlatched from the pipe ready to run 
up for another stand, Lucky backed 
into high and opened the throttle wide. 
Ping, bang, and the blocks jumped 
about 4 ft. The elevator had caught 
in the handle of one of the slips and 
pulled it off. Nothing much to worry 
about. The handle was put back on the 
slip and work proceeded as though 
nothing in the world had happened. 

If Lucky could have visualized what 
the result of this, to him a mere trifle, 
would have meant had it happened 
half an hour previously when he had 
far less weight of pipe on the slips, he 
would have laid down and died. For 
with less weight of pipe, instead of the 
handle coming off the slip, the entire 
slip would have pulled out, the pipe 
dropped to bottom, the other slip fol- 
lowing it. 

Theoretical cost: An expensive in- 
tricate fishing job, considerable loss of 
time that is the same as money, and 
possible loss of the hole and drill pipe. 
All this avoidable loss seems entirely 
out of proportion to the apparently 
highly esteemed honor of being the 
fastest round-trip maker in the field. 

For your own good and for the sake 
of the people from whom you earn 
your living, it’s not fair to put out 
crazy work. When in a jam or con- 
fronted with a difficult problem on a 
drilling rig, it’s far better to retire to 
the lazy bench and think it over for 
five minutes and decide definitely 
which is the best way to go about it, 
instead of doing the first thing that 
enters your head. The five minutes 
spent in careful consideration may, 
although you don’t possibly realize it 
at the moment, save your company 
thousands of dollars and you, your 
job. So the next time you want to 
show the boys what a smart fellow 
you are on a rig, think first of what 
your smartness may cost yourself and 
the people who employ you. 
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Little Audrey’s mother gave birth 
to triplets. Named them Pat, Tit, and 
Tat. And Little Audrey laughed and 
laughed, because she knew there would 
be no Tit for Tat. 

a 
Burlesque is the place where ‘“‘Back- 
field in motion” originated. 
ae 
Said Billy Rose to Sally Rand 
“Why don’t you dance without your 
fan?” 
So Sally danced without her fan. 
Billy Rose and Sally Rand. 
- + #F 
An enemy, I know to all, 
Is wicked, wicked alcohol. 
The Good Book, tho, commanded me, 
To learn to love mine enemy. 
a 

With a wild yell he sprang behind 
a chair, threw it madly to one side 
and then flung himself under a table. 
For several minutes he lay there, wrig- 
gling and squirming. Then he dragged 
himself out, hitting his head on the 
bottom of the table, and cursing furi- 
ously dashed across the room and dived 
over a divan. After a minute he 
crawled from behind it and stood up. 
“These damned ping pong balls are 
sure hell to catch.” 

ge? 

You sing a little song or two, 

And you have a little chat. 

You make a little candy fudge 

And then you take your hat. 

You hold her hand and say good 

night, 

As sweetly as you can; 

Ain’t that a heck of an evening 

For a big, healthy man. 

7 5 A v 

Did you hear about the girl that 
went out and got a little rent in her 
stocking? 

Oa 

“What are you children playing?” 
asked mother. 

“We're playing at church,” replied 
Jackie. 

“How nice!” said mother. “But wor- 
shippers shouldn’t whisper in church.” 

“We know that, mother,” said 
Jackie, “‘but we’re in the choir.” 


7 v ¢ 


“She’s_a nicely reared girl, isn’t she?” 
“I should say so, Not bad from the 
front either,” 
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The city girl, visiting in the coun- 
try, went to an old swimming hole for 
a swim. She hung her clothes on a 
nearby bush and dived in. 

A little later a country lad came 
along and tied her clothes in a knot. 
The city girl grabbed an old tub 
nearby, and placing it in front of her, 
accosted the lad: 

“Do you know what I think?” said 
she, furiously. 

“Yes,” said the lad, “you think that 
tub has a bottom in it.” 


a 





(69-69-69}— 
FLASH 
Bulletin Communique 
Foreign Office 


It is officially reported that the Ger- 
mans have taken Saltz near the 
Dutch frontier and rushed for the 
Dykes stop the British War Office 
admits the Germans have taken 
Saltz but doubt their ability to hold 
it stop Germans are evacuating all 
along the line and the strain on their 
rear is tremendous stop the enemy 
tried to suppress this but it leaked 
out stop Germans now realize the 
value of a scrap of paper. 


UNITED PRESSURE. 











A motorist was compelled by a 
breakdown in his car to spend the 
night in a mountain village. After eat- 
ing at the local inn, he engaged the 
proprietor in conversation during 
which he inquired what chance there 
was for entertainment in the village. 

“Waal,” the villager replied, “the 
motion picture show closed down last 
year, and the billiard hall is closed for 
the summer. But there’s a freshman 
home from college down at the drug 
store.” 


v ¢ < 


Dad criticized the sermon. 

Mother thought the organist made 
a lot of mistakes. 

Sister didn’t like the choir. 

But they all shut up when little 
Junior chipped in with the remark: “‘I 
think it was a darn good show for a 
nickel.” 

yore 

Cop: I’ve had my eye on you for 
some time, Miss. 

Girl: Fancy that. And I thought 
you were arresting me for speeding. 


es 





ee 


Pat, a truck driver, stopped sud- 
denly on the highway. The car behind 
crashed into the truck and its owner 
sued the Irishman. 

“Why didn’t you hold out you 
hand?” the judge asked Pat. 

“Well,” he said indignantly, “if he 
couldn’t see the truck, how in hivin’s 
name could he see my hand?” 

yr? 

“Do you know any reliable rule for 
estimating the cost of living?” 

“Yes. Take your income and add 10 
percent.” 

4.4 


“Before we were married, just 20 
years ago, my wife and I agreed that 
I should decide on all major matters 
and she would decide on all minor 
ones.” 

“How did it turn out?” 

“So tar no major things have come 
up.” 

ae 

An old Scotchman was smoking in 
the waiting room of a railway station. 
The porter said to him: “Don’t you 
see that notice on the wall, ‘No Smok- 
ing Allowed?’ ” 

“Yes, I do,” replied the Scot, “but 
how can I keep all your rules? There’s 
another on the wall, ‘Wear Jenella 
Corsets.’ ” 

v 7 7 

The sweet young thing asked me if 
I could tell her how to play golf. 

“Sure, it’s easy enough,” I told her. 
“All you do is smack the pill and then 
walk.” 

““How interesting,” she replied, “just 
like some auto rides I’ve been on.” 

, * #€ 

Mrs. Glanaghan: Was your old man 
in comfortable circumstances when he 
died? 

Mrs. MacPherson: No! He was ’alf 
way under a train. 

"ae 


W.P.A. Foreman: See here, Buddy, 
that other fellow is carrying two logs 
when you’re moving only one. What 
is the matter with you? 

Buddy: That fellow’s too lazy to go 
twice. 

He: Jenkins, you’re just in time to 
settle an argument. What is the proper 
dress for a man to wear who follows 
the horses? 

Jenkins: A white uniform, sir. 
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ROBERT C. TUTTLE, vice-president and director of 
The Atlantic Refining Company, has been elected president 
of The Keystone Pipe 
Line Company and The 
Buffalo Pipe Line Cor- 
poration. Both are sub- 
sidiaries of The Atlantic 
Refining Company. 

After attending the 
\llentown, Pennsyl- 
vania, public schools, 
Tuttle entered the em- 
ploy of The Atlantic 
Refining Company at 
the age of 17 as a ste- 
nographer. He was 
elected a vice-president 
of the company in 1931 
after serving as assistant 
manager and manager 
of the marine depart- 
ment. ROBERT C. TUTTLE 
osiasnetilldesaiiat 


ART NIXON, has joined the sales organization of Black, 
Sivalls and Bryson, Inc., after many years with Happy Belt- 
ing Company, of which 
concern he has been 
vice-president and sales 
manager the last three 
years. Nixon will be sta- 
tioned at Fort Worth, 
covering Texas, Louisi- 
ana, New Mexico, and 
other oil country states. 

Nixon is widely ac- 
quainted in the Mid- 
Continent area, having 
gone to that section to 
represent Norwalk Tire 
and Ryukber Company 
in 1920. In establishing 
tire dealers, he sold Hap- 
py Belting Company 
and after working Ok- 

ART NIXON lahoma for Norwalk for 
a year, he resigned his positiori*to join the Happy organization. 
—— 


E. J. HENRY, vice-president and director of The At- 
lantic Refining Com- 








pany, has been elected 
president of The Atlan- 
tic Pipe Line Company, 
a subsidiary. Henry at- 
tended Girard College, 
Philadelphia, Pennsyl- 
vania, and entered the 
employ of The Atlantic 
Refining Company at 
the age of 17 as a junior 
stenographer. He was 
elected assistant secre- 
tary of the company in 
1915; a director in 
1923, and vice-president 
in 1931, E. J. HENRY 
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© You save both time and money with Armco 
Slip-Joint Surface Casing. It is strong yet light 
in weight, making it easy to handle and set. 
Assembly is simple as the ends line up quickly 
without using clamps and there is no need 
of costly fittings for slips, tongs or elevators. 

Savings often run as high as 37% because 
Armco Casing is available in diameters and 
weights to exactly meet your needs. Then too, 
you also eliminate the extra expense of 
threaded ends and collars that are cemented-in 
and never reclaimed. 

Immediate delivery of Armco Slip-Joint 
Surface Casing can be made throughout the 
Mid-Continent area and Illinois from stocks 
maintained by our distributor. Phone, write or 
wire your needs to their nearest store, or to 
The American Rolling Mill Company, Pipe 
Sales Div., Middletown, Ohio; 538 Mayo Bldg., 
Tulsa, Okla.; 3500 Maury St., Houston, Texas. 


ARMCO 


Distributed By 








SURFACE CASING 


NATIONAL TANK COMPANY 


Tulsa, Oklahoma, and Branches 


Fluid Packed Pump Com- 
pany’s “Improved Insert” 
Pump 


LUID PACKED PUMP 

COMPANY, Los Nietos, 
California, has announced de- 
velopment of a new type oil- 
well pump, known as the “Im- 
proved Insert”, the outstand- 
ing feature of which is a one- 
piece alloy-steel barrel that 
permits simplified construction 
and greatly increased perform- 
ance, according to the manu- 
facturer. 

The solid one-piece barrel of 
the “Improved Insert” is made 
possible through a new honing 
process recently developed by 
the Fluid Packed Pump Com- 
pany, it is stated. One of the 
asserted advantages of the new 
barrel is that it eliminates the 
irregularities and misalignment 
of short liners assembled in a 
jacket, and assures a straight 
and uniformly smooth working 
surface in the barrel at all 
times. Another advantage is 
that even at high differential 
pressures, no leakage or cut- 
ting-out of the barrel can oc- 
cur because there are no joints, 

fi it is stated. The solid barrel 

) also eliminates a number of the 

parts heretofore used on the in- 
sert type of pump. 

The barrel of the “Improved 
Insert’’ Flupaco Pump is 

thicker than individual liner sections, 
but thinner than the combined liner 
and jacket. This added thickness makes 
possible a new heat-treating technique 
in which an extremely hard-wearing 
surface is placed inside and out, with 
a ductile core between, eliminating 
brittleness. The O. D. of this new 
pump is small, a feature that gives 
easy clearance, free travel, and makes 
the pump readily adaptable to top seal- 
ing and anchoring. Because of the 
thinner overall wall dimension, the 
pump has a large I. D., which, it is 


asserted, increases capacity per pump 
stroke. 
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Flupaco “Improved Insert” pumps 
are manufactured in all popular sizes. 
Due to the one-piece barrel construc- 
tion, which materially increases the 
strength, they can be used at any 
depth and under all working condi- 
tions, it is stated. 

For detailed information write to 
Fluid Packed Pump Company, Los 
Nietos, California. 





Baroid Mud Balance for 
Determining Density 


HE Baroid Mud Balance affords 
a simplified means of determining 
mud density at the well; the balance is 
rugged and produces reasonably accu- 
rate results regardless of slight varia- 


tions in temperature, according to the 
manufacturer. It consists of a gradu- 
ated beam having integral cup and ad- 
justable counterweights, a knife edge, 
slide, and support. The cup and beam 
oscillate in a plane perpendicular to the 
horizontal knife edge that rests on the 
support, and are balanced by adjusting 
the slide on the beam. 


The beam is graduated in lb. per sq. 
in. per 100 ft. of depth and Ib. per gal. 
or lb. per cu. ft. The position of the 
slide on the beam when in balance indi- 
cates the density of the mud in the cup. 

The Baroid Mud Balance is con- 
structed in compliance with A.P.I. 
specifications on equipment for the 
field testing of drilling mud. 

Further details concerning construc- 
tion, operation, and price can be ob- 
tained by writing the Baroid Sales De- 
partment office at Los Angeles, Cali- 
fornia, Houston, Texas, or Tulsa, Okla- 
homa. 


Penberthy Steel Gauge 
Valve 


HE Type 10 drop-forge steel 
gauge valve has recently been in- 
troduced by the Penberthy Injector 
Company, Detroit, Michigan. This 
valve is designed for a pressure of 1500 
Ib. at 100°F. and 500 Ib. at 1000°F. 
Construction is of steel throughout, 
and material used conforms to or ex- 
ceeds the requirements of A.LS.L., 
A.S.T.M. and/or A.P.I.-A.S.M.E. spec- 
ifications for recommended pressures 
and temperatures, the manufacturer 
states. The offset feature of the gauge, 
having a large plug in the top of the 
upper body and a drain plug in the 
bottom of the lower body, facilitates 


cleaning. An automatic shut-off is pro- 
vided to stop the flow of liquid in 
event the gauge glass breaks. Packing 
glands are of stainless steel and are pro- 
vided for stem packings to prevent 
torsional stress when packing nuts are 
drawn down. Heavy-duty stuffing 
boxes provide ample space for packing 
glands and packings, the makers assert. 
Union connections (tail pipe and cou- 
pling nut type) permit valves to be 
easily installed on vessels after the 
gauge has been assembled. Standard 
gauge connections are '2-in. pipe 
thread, 34-in. pipe thread being op- 
tional. 
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Allis-Chalmers Extends Texrope Drive Line | 


LLIS-CHALMERS Manufacturing Company, Milwaukee, 
Wisconsin, has increased the variety of items available 
in its line of Texrope demountable rim type sheaves. Certain | 
sizes will be carried in stock and other sizes can be made | 
promptly to order. These cast-iron sheaves all have a strong 
bushing on which may be mounted a sheave rim of desired 
number of grooves and pitch diameter. 
This demountable rim type sheave was originally intro- | 
duced primarily for use on oil-field equipment; however, since | 
this type provides an easy method for changing sheaves with- 
out removing the hub from the shaft, it can be used to 
advantage for any application requiring a limited number of 
fixed steps in speed change. These sheaves, more fully de- 


scribed in leaflet B-6041, are available for use with ““C” and 
“1” section belts. 


“Jarco” Roller Pull Rod Carrier Can Be 
Suspended From Above 





PYAHE Jarecki Manufacturing Company, Box 1018, Tulsa, 


Oklahoma, announces a roller pull-rod carrier specially 


designed for rod lines crossing gullies or streams, where the | 


“suspension bridge” type of crossing is used. 





























In an effort to eliminate the cost of hold-ups and hold- 
downs, or to do away with high rod-line posts periodically 
washed away by water, some companies have resorted to the 
“suspension bridge” type of crossing shown in the illustra- 
tion. Old wire line and casing is used to form the bridge. 
The rod line is supported by carriers, which, in turn, are sus- 
pended from the wire line by strap iron supports. 

The Jarco roller pull-rod carrier is offered with a special 
suspension frame for this type of installation. The working 


parts of the carrier are the same as for the regular Jarco | 
carrier. The carrier is oiled only twice yearly, oil being fed | 
from the reservoir within the wheel, through the porous | 


bronze bushing, to the hardened and lapped shaft. 
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O MATTER what conditions they are forced 

to meet—no matter what part of the world 

they are working in—RED-REX “Quick Joint” 

PIPE UNIONS get the job done safely, economi- 

cally, surely. They take to an oil man’s toughest 
problems like a duck takes to water. 


® They're Simple—Only three parts to RED-REX 
UNIONS. No loose parts to get lost and cause delay. 


@ They're Quick—A few turns to the right makes the 
joint. A few turns to the left and the union is broken. 
Corrosion won't stick them. 


HIGH PRESSURE 

STEEL UNION, ©@ They're Sure—Scien- 
6000 LB. TEST tific design guarantees 
a positive union, and 


leak-proof joint. 


@ They're Economical 
Renewable bronze seal 
rings are provided in 
every RED-REX "Quick 
Joint" PIPE UNION, 
from 500 Ibs. to 6000 
lbs. working pressure. 
All seal rings are inter- 
changeable throughout 
the line. 


PARTICULAR ATTENTION 
GIVEN TO FOREIGN BUSINESS 


Address Communications to Our Export Office 
136 LIBERTY STREET - NEW YORK CITY, U. S. A. 


Write for Price List No. 117 
IL CITY BRAS$ WORKS 
FOUNDERS - MANUFACTURERS - MACHINISTS 
BEAUMONT, TEXAS, U. S. A. 
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was one of the largest in the East. It 
is classed as a relief station and will 
boost oil from Crown to Kane. 

The station’s pumping equipment 
consists of three Gaso Fig. 2652 4-7 
by 10 fully-enclosed duplex pumps 
mounted on steel skids and driven by 
three Model 1742 Buda Diesel power 
units, supplied by the Gaso Pump and 
Burner Company, Tulsa, Oklahoma. 
Each pump is individually driven by 
shaft extending through a fire wall 
These engines develop 225 hp. each 
and the pumps as installed have a 
capacity of 300 bbl. per hour each. 

The Fig. 2652 pipe-line pump is the 
latest addition to the Gaso line, hay- 
ing been introduced a little more than 
a year ago. It has approximately double 
the capacity-pressure rating of any 
other Gaso model. Piston stroke is 12 
in. and fluid cylinders are of inter- 
changeable liner type, providing a 
range in cylinder liner sizes of 4 in. to 
7 in. and giving the pump a capacity 
ranging from 176 bbl. per hour at 
1500-Ib. pressure, to 592 bbl. at 500- 
lb. pressure. Crank and pinion shafts 


HE Northern Pipe Line Com- 
pany, New York City, has just 
completed and placed in operation a 


new pump station, at Crown, Pennsyl- 
vania. The new plant is on the site of 
an old pump station that, in its day, 


are journaled in roller bearings; fluid 
end is of the side-pot type having all 
valves individually accessible. 


You Get EXTRA Profits . . . with the 
New CLEVELAND” Pipeline Ditcher 


Because of EXTRA PERFORMANCE Secured 
by Features like the following: 


EXTRA WIDE DIGGING LIMITS. 18” to 30” 
width; 5 ft. 4 in. depth. 


EXTRA WIDE CRAWLER SHOES. Better trac- 
tion and low ground pressures allow you to 
pull through the ‘’wet spots.” 


EXTRA GROUND CLEARANCE. To clear 
stumps, etc. 


EXTRA WIDE TREAD. Prevents crushing the 
banks of trench while digging. Permits “redig- 
ging” ditch when grade must be changed. Af 
fords great stability on side slopes. 


EXTRA STRENGTH and EXTRA DURABILITY 
are secured by many improvements, such as 
400% stronger boom and frame. 


THE CLEVELAND TRENCHER COMPANY 


20100 ST. CLAIR AVE. Pioneer of the Small Trencher” CLEVELAND, OHIO 


“CLEVELANDS” Save More — Because they Do More 
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‘““MODEL 


140° 


Let the Model 140 show you the way to greater pipelining profits. Their per- 
formance for others deserves your immediate investigation. 











MACHINERY and EQUIPMENT 





National FE-12 Rotary Machine 





HE National Supply Company, 

Toledo, Ohio, now offers a new 
rotary machine known as the FE-12, 
specially designed for “slim-hole” 
irilling and other portable work. It 
2s a full 12-in. diameter opening, 
»mply large for all bits and pipe cus- 
omarily used in this type of work, it 
s asserted. It is rated for drilling to a 
depth of 3500 ft. with 3'4-in drill 
ipe. 

The FE-12 incorporates many of 
the features of other Ideal rotary 
machines. Fully enclosed, it provides 
a true oil-bath lubrication system for 
the table bearing and gears. Special 
attention has been given to antenna dl 


ar: — A 


the entrance of mud into the reser- 
voirs. The gears have a ratio of 3.05 
to 1 and are spiral-cut for increased 
strength and quiet operation. The 
main bearing is a proved National de- 
sign and has twenty-six 134-in. diam- 
eter balls, it is stated. The pinion shaft 
has a 334-in. maximum diameter and 
is mounted on roller bearings. A 16- 
tooth sprocket having machine-cut 
teeth is regular equipment. 

According to the manufacturer, an 
outstanding improvement is the new 
type of rotation lock, wherein the lock 
pawls engage the table directly to pre- 
vent rotation instead of acting 
aetna the — shaft. 














Electrode by Lincoln 


NEW arc-welding electrode, 

which the manufacturer states 
will facilitate finishing operations on 
welded products by eliminating the 
need of dressing or smoothing welded 
seams in many applications, is an- 
nounced by The Lincoln Electric Com- 
pany, Cleveland, Ohio. 

The new electrode, known as ‘‘Fleet- 
weld 10,” is designed particularly for 
finish-bead welding on “U” groove 
welding in downhand position. The 
electrode provides full slag coverage 
and weld deposit of exceptional 
smoothness. The bead is uniform and 
regular without square shoulders. The 
metal smooths out evenly during weld- 
ing and the line of fusion with the 
base metal is virtually unnoticeable, it 
is stated. Finish beads can be made 
in flat position in V-butt joints that are 
flush with the surface of the plates. 
The surface of the bead made with the 
electrode has a minimum of the “rip- 
pled” effect. 

“Fleetweld 10” can be used with 
either normal or reverse polarity with 
direct current, or with alternating cur- 
rent. It is made in two sizes in 18-in. 
lengths, % in., and 5/16 in., and is 
packed in 50-lb. containers. 


EXTRACT SAND & ABRASIVES FROM ROTARY DRILLING 


MUD AND conmzsewe 
se ey priate 
with the NEW MERCO DESANDER 


MUD with its costly weighting materials need not be wasted when it 
becomes impregnated with sand, cuttings and other abrasives. 








The new low priced MERCO Centrifugal DESANDER—more compact—lighter in 
weight—smaller in size, fulfills the specified requirements of every drilling operator, 
large or small, extracting substantially all of the sand down to 200 mesh, the new 
MERCO A-24 effects worthwhile savings and provides added safety and protection. 
It eliminates “sand-blast wear” on equipment— prevents hazards of stuck drill pipes 
ond casing —insures against “twist-offs” and “blow-outs.” 

Write for complete details and prices. 


THE NEW IMPROVED 


MERCO 
a Ea INDER 


MERCO CE FUGAL COMPANY 
DIVISION C, 343 pak STREET, SAN FRANCISCO, CALIF. 
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TYPE 
A-24 









WRITE TODAY! 





Merco’s new COST-SAVING method of treating rotary 
drilling mud—EXTRACTS substantially all sand, cut- 
tings, etc. down to 200 mesh—MAINTAINS a sand- 
free mud from start to finish of drilling operations— 
CONTROLS the cost and condition of the mud—CON- 
SERVES costly mud-weighting materials—SAVES 
many times its low initial investment, in equipment 
wear and replacements. 





MERCO CENTRIFUGAL CO. 

Dept, C , 343 Sansome Street 

San Francisco, California 

Please send me without obligation: 
© FREE booklet on the Conditioning of Mud... . . oO 
® Price of the new Type A-24 Desonder....... oO 
® Information on Merco’s DRY RECOVERY Process . . () 


Nome. 





Free Booklet Availabi 
on “The New Improved 
Method of Condition- 
ing Rotary Drilling 
Mud.” 





Add 








City. State 


ity 
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McEvoy Type BHL 
Tubinghead 


cEVOY COMPANY, Houston, . 


Texas, has announced a tubing- 
head for low-pressure flowing and 
pumping wells. This head, known as 
the McEvoy Type BHL Tubinghead, 
introduces the idea of packaging to the 
wellhead field. Packaging is said to 
protect the product in shipment, facili- 
tate handling, and simplify storage in 
warehouses. 

The new head features collar sus- 
pension of tubing for ease of assembly 
and self-adjusting Neoprene packing 
for positive seal-off. 


The packing consists of a thick Neo- 
prene ring, sandwiched between upper 
and lower gland rings. Tubing weight 
bears directly on the upper gland ring 
and compresses the Neoprene causing 
it to seal around the tubing and pack- 
ing assembly. Packing may be tight- 
ened manually by taking-up on flange 
hold-down bolts. Neoprene packing 
will act as a shock absorber if the tub- 
ing should be subjected to unusual 
shock. The upper gland ring is split 
for ease of assembly. 

The manufacturers assert that the 
head is completely reliable and is most 
economical to use on low-pressure, 

















REFLEX GAGES 


Accurate 
Long-Lived 














Trouble-Free 


For years Oilmen have specified JERGUSON GAGES be- 
cause they afford maximum efficiency at all times. Not 
affected by high temperatures or high pressures. Easy to 
install. ..easy to read... because the... 


Empty space shows 


WHITE 


Liquid level appears 


BLACK 


Ideal for gasoline, kerosene, oil, etc....no matter what 
the color of liquid. 


Furnished with or without valves for every type of 
service. 


There’s a JERGUSON GAGE for your plant. 
Jerguson Gages are best 


by every real test. 


Catalog on request 


JERGUSON GAGE & VALVE CO. 


81 FELLSWAY 


SOMERVILLE MASSACHUSETTS 








medium-depth wells. Simplicity of 
construction makes for low first cost 


without sacrificing quality in materials 
and machining, it is stated. 





Clamp Fixes Porous-Welds 
and Pin Holes 


SPECIALLY designed clamp said 
to be suitable for virtually any 
working pressure or service, has been 
developed by Dresser Manufacturing 
Company, Bradford, Pennsylvania. The 
function of the clamp, known as Style 
55, is the repair of porous circumfer- 
ential pipe-welds, and of small pin- 
holes and leaks in pipe, the manufac- 
turer states. 

Standard _pipe- 
sizes for which 
the Style 55 clamp 
is available are 
1% in. I. D. to 
26 in. O. D., in- 
clusive. 

Advantages 
claimed by the 
manufacturer in- 
clude suitability 
for high working 
pressures; quick, 

inexpensive, permanent repairs; easy 
installation of the few simple parts 
around the pipe — under all normal 
pressures, without interruption of 
service—using only a wrench. 

The clamp is described as consisting 
of (1) two split (sectioned) follow- 
ers; (2) a heavy, specially grooved, 
split gasket that fits over the weld; 
(3) a stainless-steel, split, gasket-re- 
taining band that encircles the gasket; 
(4) a length of wire to hold the band 
in place during assembly, and (5) the 
required number of track-head steel 
bolts. Additional information is given 
in a Dresser folder, available on re- 
quest. 
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Brown Buys Abercrombie 
Drill-Pipe Cutter 


ROWN OIL 

TOOLS, INC., 
Houston, Texas, an- 
nounce the purchase 
of the improved 
Abercrombie Out- 
side Cutting Tool, 
and the addition of 
this well-known tool 
to the already large 
line of Brown cut- 
ting and fishing 
equipment. 

The Abercrombie 
Outside Cutter pro- 
vides an important 
means of recovering 
stuck drill pipe and 
cleaning hole quick- 
ly and economically, 
the manufacturer 
states. It is designed 
to make a clean, pos- 
itive cut, the cutters 
being fed into the 
pipe automatically 
by a screw feed pro- 
pelled by the rota- 
tion of the tool. It 
thereby eliminates 
overhead strain dur- 
ing the cutting op- 
eration. The smooth 
evenness with which 
the cutters are fed 
into the cut prevents 
possible gouging. Be- 
cause of the specially 
designed screw feed 
for the cutters in 
this tool, danger of 
breaking and goug- 
ing is not increased 
while cutting crooked 
drill pipe, according 
to the manufactur- 
er. By the same tok- 
en, the tool is credit- 
ed with cutting and 
removing as much 
crooked pipe in a 
single trip as it is 
possible to wash over, 
the degree of effi- 
ciency of the tool’s operation not being 
affected by crooked pipe. 


CALLED AAS ALLELE ADA ARAL REALE ADS ABER LABRADOR A IIE Bip AIO BBP AE PLEA AE ALE 





B. S. & B. Vent Line Valve 
O PREVENT the loss of valuable 


gasoline fractions to the atmos- 
phere from stock tanks operating at at- 
mospheric pressure, Black, Sivalls and 
Bryson, Inc., Oklahoma City, Okla- 
homa, have introduced the new 
Through Type Vent Line Valve. The 
manufacturer asserts that much of the 


MACHINERY and EQUIPMENT 











loss referred to can be prevented by 
carrying a small amount of back pres- 
sure on the tanks. 


The Through Type Vent Line Valve 
is designed for '/2-oz. vacuum and 2- 
to 16-0z. pressure, depending on the 
number of weights added to the top of 
the valve. The valve is entirely weight 
loaded, and has no springs. Guiding is 
obtained by a bakelite stem working 
through a stainless steel bushing, which 
eliminates corrosion, incrustation, and 
sticking. Valve seats are removable and 
made of resistant Ni-Resist cast-iron 











and the seating surfaces of the valve 
plugs are oil-proof Neoprene. 
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You Can't Beat 
JOHN ZINK BURNERS 


For: 


Deep Drilling 
Gasoline Plant Boilers 
Refinery Boilers 
Refinery Stills 


20,000 John Zink Burn- 
ers getting their job 
done satisfactorily all 


over the world. 


“TO TRY IS TO BUY’’ 





U 
R 
JOHN ZINK BURNERS NN ZINK TULSA .. NEW YORK 
4401 South Peoria R 342 Madison Avenue 


Tulsa, Okla. New York, N. Y. 
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Reed Non-Lubricated Plug 
Valve 


HE Reed Non-Lubricated Plug 

Valve, manufactured by the Reed 
Roller Bit Company, Houston, Texas, 
is a simple, sturdy, easy opening, de- 
pendable general purpose valve. It con- 
forms to all established material, di- 
mension, and test standards, the man- 
ufacturer asserts. 


The Reed Non-Lubricated Plug 
Valve is opened or closed by a single 
operation—a quarter turn of the stem. 


plug, integral with the stem, is cylin- 
drical. The plug is positioned within a 
corresponding cylindrical bore in the 
body, but does not contact it. The 
sealing members are two opposed seg- 
ments that float in pockets in the plug. 
The plug segments are lifted from 
their seats before they are moved to 
the open position, minimizing friction 
and assuring ease of operation, it is 
stated. No lubrication is needed be- 
cause breaking the segment seal re- 
lieves fluid pressure, and this action re- 
duces segment sliding friction to a 


opened or closed, the forward edge of 
the segment acts as a wiper and pro- 
vides a clean seat, free from settle- 
ment or abrasives. 

The Reed Non-Lubricated Plug 


Valve has numerous applications in a 


The body, bonnet, packing, and stem 


minimum while the valve is being 
are of conventional design, but the 


opened. When the valve is being 





When north winds blow 
Still your well will flow 


| 
You’re using the New 
OTIS Removable | 
Bottom Hole REGULATOR 


variety of services, such as the han- 
dling of saturated and super-heated 
steam, water, oil, gas, acids, boiler 
blow-down, gasoline, sludges, etc. 

Write the valve division of the Reed 
Roller Bit Company for complete de- 
tails. 


New, proven tool adds 
surface controlled rate of 
withdrawal to advantages 
of bottom hole choking. 





WRITE OR CALL 
TODAY 


Look under Oil Field Serv- 
ice in the yellow pages of 
your telephone directory for 
nearest Otis representative. 


Olls ni yo all” 


“Dont all OTIS 


In the past, when the thermome- 
ter went down, surface heaters 
had to go up on lots of wells. 
BUT — this costly headache can 
be avoided by the installation of 
a new Otis Removable Bottom 
Hole Regulator. Freezing is posi- 
tively eliminated... at any rate 
of production. ..and surface 
flowing pressure is reduced to a 
safe workable limit. 


The Otis Removable Bottom Hole 
Regulator eliminates freezing in this 
way: the point of pressure reduction 
is moved from the surface connections 
to the lower portion of the tubing 
string where constant higher bottom 
hole temperatures completely offset 
all temperature loss due to gas expan- 
sion. 


The Otis Removable Bottom Hole 
Regulator can be installed for a frac- 
tion of the cost of surface heaters. If 
you already have surface heaters, their 
operating expense will soon amount 
to more than the Regulator’s cost. 


OTIS PRESSURE CONTROL, Inc. 


Dallas, Texas 


Branches: Houston, Texas; Hobbs, New Mexico; 
Oklahoma City, Oklahoma 
Export Office: 74 Trinity Place, New York, N. Y. 





Beaver Model-B Pipe and 


Bolt Machine 


EAVER PIPE TOOLS, Inc., War- 
ren, Ohio, announces its Model-B 

pipe and bolt machine, which has pipe- 
cutting, threading, and reaming tools 
conveniently mounted on a carriage 














operated by rack-and-pinion feed. The 
machine is available equipped with a 
gear-driven oil pump having a 1 gal. 
overhead reservoir that feeds oil by 
gravity, or a hand oiler can be used. 
The Model-B combines features of the 
company’s Model-A pipe machine and 
portable Model-C power unit. This 
equipment is for cutting, threading, 
and reaming pipe of % in. to 2 in. 
diameter. 

Bulletin B, which fully describes the 
machine, is available upon request to 





Beaver Pipe Tools, Inc. 
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Improve American Release 
Valve 


‘HE American Iron and Machine 
Works Company, Oklahoma City, 
Ok!ahoma, and Houston, Texas, an- 
nouaces an improvement in the Amer- 
icar. Release Valve. A shock-proof han- 
dle is now being installed on the re- 





leas. valve, which, it is asserted, makes 
the »peration easy, simple, and pleas- 
ant or the operator. 

1 +e release valve is used on the pump 
mar fold to release pressure on the ro- 
tary ose when making connections. It 
also :educes difficulties usually encoun- 
tered with stop cocks or release valves 
used on slush pumps. 





Grizzly Pressure Seal 
Rotary Hose 
NEW Grizzly Pressure Seal Ro- 
A tary Hose, without nipples and 
with a positive pressure seal coupling 
built integral with the hose body, has 
been announced by E. M. Smith Com- 
pany, Los Angeles, California. 
According to the manufacturer, the 
hose is designed to withstand higher 
pressures than so far encountered in 
drilling wells, without leakage or blow- 
outs around the coupling. The coupling 
is compact, light in weight, and incor- 
porates an entirely different method of 





sealing-off the fluid by means of the 
pressure within the hose, it is stated. 
As will be noted in the accompanying 
illustration, seepage of the fluid into 
the clearance between the coupling 
flange and adapter at “a” and “b”, 
forces the specially designed terminal 
of hose body “c” firmly against the 
solid wall of the adapter at “td” and 
into the recess in flange “‘e”, thus form- 
ing a positive seal at pressures that are 
practically nil. Assembly of the adapter 
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to coupling flange is steel-to-steel, and 
there is sufficient clearance at “a” and 
“b” to positively eliminate any possi- 
bility of pinching or otherwise damag- 
ing the hose. The adapter is made of 
steel and has an extra thick wall, min- 
imizing danger of cutting-out and as- 
suring longer life. Both the adapter and 
flange are machined to precision fit, are 
securely bolted together, and tighten- 
ing when in service is not needed. Full 
opening throughout the length of the 
hose gives unobstructed flow at all 
times. 








Red Line. Both are steel armored 
throughout their entire length, provid- 
ing ample strength to withstand any 
pressures without detracting from their 
extreme flexibility, it is stated. Integral 
construction of the coupling with the 
hose body and its steel armor prevents 
any possibility of coupling being blown 
out, it is pointed out. Both grades of 
hose also are available with Neoprene 
oil-resisting and abrasion-proof tube, 
for use when circulating oil. Further 
details and descriptive Bulletin No. 
20-OF may be obtained by addressing 
the manufacturer at 600-650 South 





Clarence Street, Los Angeles. 

















EAST TEXAS and RODESSA Producers 
find PURCHASED ELECTRIC POWER 
made to order 





To solve his power problem, the 
East Texas and Rodessa producer 
need only turn to his nearest South- 
western Gas & Electric Company 
power line. This network of power 
lines is unexcelled for convenience. 
The economy of such Purchased Elec- 
tric Power is traditional. 


But these are only a few of the 
many advantages of Purchased Elec- 


tric Power. Others include safety, 
cleanliness, flexibility, accurate rec- 
ords, low maintenance. 


One of Southwestern’s engineers 
will be glad to show you how these 
advantages can solve your power 
problem in the East Texas and Ro- 
dessa oil fields. When you are ready 
for this information call any of our 
offices. 


SOUTHWESTERN 


GAS & ELECTRIC COMPANY 


General Offices: Shreveport, La. 
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Rigid Tri-Stand Vises 


HE Ridge Tool Company, Elyria, 

Ohio, has added to its Ridgid line 
of pipe tools a vise complete with 
three-legged stand that offers, accord- 
ing to the manufacturer, many new 
and convenient features. 

The legs are so constructed that they 
give perfect balance when set-up and 
prevent tipping. They are hinged at 
the tray, fold together compactly, and 
fasten with a chain for convenient 
handling and carrying. Legs equipped 
for screwing to plank or floor are pro- 
vided if desired. 


The tray is wide and roomy provid- 


ing sufficient space for dope pot, oil 
can, and tools. Tools can be hung on 











% 4, 


SO 


Say 


THAT’S MY BANK 
becasue st the FIRST NATIONAL IN 


DALLAS they find men who understand and 


appreciate the problems of the oil industry... 


_men who speak the language of the oil fraternity. 


because the FIRST NATIONAL IN 


DALLAS is big enough— in size and viewpoint 


— to cooperate in meeting their financial needs. 





MEMBER FEDERAL DEPOSIT INSURANCE CORPORATION 








ITHWESTERN OIL MEN 


| 


| 
| 





the raised rim as well as in slots pro- 
vided in the tray. There is a pipe rest 
and three different size pipe benders 
that won’t collapse the pipe, according 
to the manufacturer, as well as an ad- 
justable screw for ceiling brace to hold 
the vise rigid while in use. 

Ridgid Tri-Stand Vises are available 
in 2¥-in. yoke and 4-in. chain pat- 
terns, made of special strong malleabic 
metal, jaws of highest quality tool ste«|, 
scientifically hardened for firm grip 
and long wear, it is stated. Yoke vices 
have No-Mar jaws that protect pipe 
surfaces. 

This new Ridgid Tri-Stand Vise :s 
being distributed only through supp); 
houses. 





Plunger and Sleeve Assem. 
bly for Clean-out Bailer 


HE Midco Bailer Company, Okla- 

homa City, Oklahoma, announce: 
the addition of a new plunger and 
sleeve assembly, inter- 
changeable with the reg- 
ular assembly in the Type 
F Midco clean-out bailer, 
designed for use in clean- 
ing-out after sand- and 
gravel-tamped shots or 
for gravel-packing liners. 


The manufacturers as- 
sert that this new plunger | 
assembly eliminates vir- | 
tually all trouble caused 
by sanding-up and de- | 
tracts in no way from ef- 
ficiency or safety. By 
placing the weight of the | 
plunger below the sleeve 
the swiveling feature of | 
the plunger is retained, at 
the same time presenting 
a square surface at the 
top of the assembly and 
providing a reservoir for 
the sand and gravel held 
in suspension in the fluid. 
This space, in which sand 
or gravel is deposited 
during upward stroke of 
the plunger assembly, 
the plunger assembly, im- 
mediately becomes a pas- 
sage for fluid at the start 
of the downward stroke. 
The deposit is then loos- 
ened by the line moving through the 
sleeve as the plunger has limited inde- 
pendence with relation to the sleeve, 
shown in accompanying picture. The 
latter feature also assures full stroke of 
the plunger downward as the plunger 
strikes a sharp blow to the sleeve im- 
mediately upon the slackening of the 
line. 


SLL LD wif 
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Air-Balanced Pumping Unit 

IL CENTER TOOL COM- 

PANY, Houston, Texas, an- 
nounces the development of a new 
principle in air-balanced pumping 
units. According to the manufacturer, 
the new O-C-T Pumper utilizes com- 
pressed air on both the upward and 
downward strokes. The air compressor 
is housed in a vertical chamber be- 
tween the gear box and samson post, 
the compressor mechanism being ac- 
tuated by the movement of the 
wlking beam. The cylindrical sam- 
son post serves as a reservoir for the 











compressed air. On the upstroke of 
the sucker rods, air pressure is auto- 
matically applied to the top side of a 
piston in the compressor chamber to 
assist the prime mover in lifting the 
load. This pressure on the top side of 
the piston serves the same purpose 
as the conventional counterbalance 
weights on the extremity of the walk- 
ing beam. On the downstroke of the 
sucker rods, the same air pressure 
above the piston serves as an effective 
cushion, preventing a sudden, undesir- 
able drop of the load. 

Moving parts of the entire mechan- 
ism are provided with force-feed lub- 
rication. A single lubricator is pro- 
vided at the base of the samson post. 
The prime mover may be any one of 
the numerous conventional types. The 
entire unit is heavily constructed. The 
foundation and walking beams are of 
welded I-beam construction. 





Inside Mix Gravity Feed 
Oil Burner 


HE John Zink railroad-type oil 
burner, for installation where oil 
is to be fed to the burner by gravity, 
is the first internal steam mixing 
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burner that has been adapted to grav- 
ity feed, according to the manufac- 
turer. This burner can be constructed 
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of any material suitable for its need. It 
was designed especially for railroad lo- 
comotives to replace their present out- 
side mix type burners. Oil is fed into 
the burner by gravity from the tender. 
The terrific vacuum caused by the in- 
jection of the steam jets not only pulls 
the oil in by gravity, but actually lifts 
the oil into the burner. 

It can be supplied either in a flat 
flame or round flame type and will 
burn from a mere light, or what rail- 
road men call a “spot-fire,” to 20 gal. 
per min. or 3000 hp. without blowing 
out, bumping, bucking, or pulsating. 





Wherever major pipelines have been laid, you can 
be almost sure Buckeyes dug the ditch. In deserts, 
in jungles, in lowlands, in mountains . . . wherever 
digging conditions are difficult . . . there you find 


Buckeyes moving steadily forward. 


Designed on the same basic wheel-type principle 
as originated by Buckeye engineers more than a 
third of a century ago, modern refinements in 


It makes a continuous spund as it oper- 
ates. Pulsation has long been a problem 
in the operation of oil burners on loco- 
motives, as property owners near the 
right-of-way are constantly complain- 
ing of vibration caused by pulsation. 
This difficulty is overcome with this 
new burner—it never pulsates at any 
rating, the makers assert. 

The burner is easy to install and sim- 
ple to operate. Although designed for 
railroad locomotives it is suitable for 
all gravity-feed, oil-fired jobs. 

The equipment is manufactured by 
John Zink Company, Tulsa, Oklahoma. 


BUCKEYE MODEL 49 
Ditcher on pipeline trench 
work in Venezuela. 


MODEL 49, THE MAINLINER 
Cuts trench to 43" wide and 8'2' deep. 


metals and advances in engineering give today’s 


Buckeye Ditcher the ability to meet even more 


exacting and difficult jobs. 


No other machine has ever matched Buckeye trench 
excavation performance, engineering, or operating 


stamina and dependability. 


THE BUCKEYE TRACTION DITCHER COMPANY 


FINDLAY, OHIO 


NAME 


Please send complete information and prices on 


MODEL 12, THE PIPELINER 


0 DITCHERS © BACKFILLERS OC TRAILERS 





ADDRESS 























Cuts trench to 24” wide and 5's’ deep. 








Death Claims J. U. Stair 


J. U. Stair, vice-president in general 
charge of Shell Oil Company’s activ- 


J. U. STAIR 
ities in Los Angeles, California, passed 
away recently. Stair saw California’s 
oil industry grow from comparatively 
modest proportions into the tremen- 
dous structure of today. 

Born at Mazomanie, Wisconsin, on 
May 12, 1883, he came to California 
as a young man of 20 years of age and 
quickly found his first work as office 
boy with the Western Union Oil Com- 
pany at Santa Maria. He worked his 
way steadily up from the ranks to the 
position of superintendent in 1909, in 
which capacity he served until his 
company was taken over by the Union 
of Delaware interests in 1918. In 1919 
he was made superintendent of the 
various companies in California com- 
posing the group of the Union of Del- 
aware and later was made vice-presi- 
dent in charge of production for those 
companies. When the Union of Dela- 
ware was absorbed by the Shell com- 
pany in 1922, Stair continued in charge 
of the Union of Delaware group until 
1923, at which time he was appointed 
by Shell as superintendent of their 
Long Beach division. In 1924 he was 
appointed assistant general field super- 
intendent in Los Angeles, in 1926 gen- 
eral field superintendent, in 1928 pro- 
duction manager, in 1931 vice-presi- 
dent in charge of production, and in 
1938 vice-president in general charge 
of Shell’s operations at Los Angeles. 





Farmer to Main Office Otis 


John O. Farmer, engineer with Otis 
Pressure Control, Inc., since 1935, has 
been brought in from the field to join 
the engineering department of the 
company’s main office in Dallas, Texas. 
Farmer’s new duties will be principally 
in connection with the new Otis bot- 
tom-hole regulator, but he will also 
devote some time to experimental and 
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development work on both new and 
established tools. 

Farmer has worked with nearly all 
Otis tools in southwestern fields. He 
did pressure-control drilling in the 


JOHN O. FARMER 
Oklahoma City Mansion Area. In the 
Peasel field at Wellington, Kansas, 
Farmer installed an Otis removable 
bottom-hole choke in every well in the 
field, it is pointed out. Gas-oil ratios 
were reduced, in some cases, from 
9000 cu. ft. per bbl. to 3000 cu. ft. 
per bbl., according to Otis officials. He 
has just completed the installation of 
the first Otis removable bottom-hole 
regulator to be used in Kansas. 





C. S. Finegan Joins Beaird 
Organization 

J. Pat Beaird, president and general 

manager of the J. B. Beaird Corpora- 


C. S. FINEGAN 
tion, Shreveport, Louisiana, announces 
the appointment of C. S. Finegan as 
assistant general manager. 
Prior to his affiliation with the 
Beaird organization Finegan was con- 


nected with the Ingalls Iron Works 
Company of Birmingham, Alabama, as 
general sales manager. Before that he 
was connected with the Mobile Ship- 
building Company. He is a graduate 
engineer and received his degree from 
the University of Alabama. 

In his new position Finegan wil! 
have his headquarters in J. B. Beaird 
Corporation’s general offices at Shreve 


port. 


Continental Oil Makes 
Promotions 


Appointment of W. H. O’Conno: 
to be director of purchases for Conti- 





ee 


W. H. O'CONNOR 

nental Oil Company has been an- 
nounced by President Dan Moran. He 
has been the company’s general pur- 
chasing agent for the last 20 years. 

Simultaneously came announcement 
of the appointment of George W. 
Evans to be general purchasing agent. 


GEORGE W. EVANS 
His headquarters will be in Ponca 
City, and he will assume active charge 
of the general purchasing department. 
Prior to assuming his new position 
Evans was assistant general purchasing 
agent. 


THE PETROLEUM ENGINEER. NOV., 1939 





LS 


My 


ys 
De 
V7} 
“5 4 
N) 
. 


oF 
DKS 


Ss; 
\ 
KS 


W, 
i, 
Ki 


A 


4% 
A 


? Suse: S 
AWAY 
KY 


Y 
». 
D 
WW, 
* KV 
W/ANIZZ N//N 


may: 


“ 
aS 


a AN Gj 


x. 
YON 
1AM 


{ 7s 


) 
4 


_ yy 2% 
\ i 
VBS 


PIP SAT Tae 
ate « 
WA VA 


¥ am 


) 
Y 
~~ 
fh 


Ht) 
~ O74 .4A- 


/ 
y 


\’ 
I 


A 
"5 


VV 
XA 
. tt “Fa 
—— 
4 
a. 
TL A | | ARN YN ANA 


’ 
Y 


/ 


AL 


WAR INCREASES SHOW DEMANDS 
The European War has increased the demands for Petroleum Products and 
greatly stimulated interest in the 1940 International Petroleum Exposition. The 


methods and equipment for greater recovery of oil, better products, greater 
operating efficiency and lower costs will be featured at the Exposition. For 
information write Wm. B. Way, General Manager, Tulsa, Oklahoma. 





